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made to deal with the many issues that face Indigenous communities and a variety of
policies and practices have been implemented since white settlement. So too in Canada
and New Zealand the sustainability of communities, both remote and metropolitan have
dominated discussions at all levels. It is in this context that the Murdoch University
International Environmental Technology Centre organised a conference in July 2006.
Of utmost importance was to engage community members in discussions and to that
end the conference succeeded in attracting members of some of the most remote
communities to attend and interact with the many specialists, both governmental
and academic.
The plenary session on; creating sustainable livelihoods from natural resources; what is
the role of key industries in regional areas; how to grow small businesses in regional
areas; what makes remote settlements viable; how can services to settlements be sustained
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Sustainable Indigenous Communities:
Applying the Eleven Sustainability Principles
P. Newman
Institute for Sustainability and Technology Policy, 
Murdoch University, WA 6150, Australia 
(E-mail: P.Newman@curtin.edu.au)
Abstract
Sustainability is defined using a framework of eleven principles, derived from
the Western Australian State Sustainability Strategy, that are then applied to
remote Indigenous settlements. One of the core concepts that comes through
on most principles is that unless Indigenous communities in remote areas can
be provided with their own local government they will not be able to become
more sustainable.
Key Words
Indigenous communities, local governance, remote, sustainability. 
Introduction
Sustainability has become a key concept for how any settlement or region plans for its
future. All Australian cities now have metropolitan planning strategies which are
framed around sustainability. So why not try and see what it means for Indigenous
settlements? This paper takes the sustainability framework developed in the Western
Australian State Sustainability Strategy (WA Government 2003) and applies it to
Indigenous settlements in WA. The WA Framework for Sustainability included a
definition and a set of eleven principles, as set out in Box 1, which can be universally
applied in demonstrating how we can think about sustainability. Thus, this paper will
use these principles as the base for some approaches to sustainable Indigenous
communities.Sustainability of Indigenous Communities in Australia
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Box 1. Sustainability Framework Source: Hope for the Future: The WA State Sustainability Strategy,
WA Government, 2003.
Definition of sustainability. Sustainability is meeting the needs of current and future
generations through an integration of environmental protection, social advancement and
economic prosperity.
Sustainability Principles
FOUNDATION PRINCIPLES
1. Long Term Economic Health
Sustainability recognises the needs of current and future generations for long term economic
health, innovation, diversity and productivity of the earth.
2. Equity and Human Rights
Sustainability recognises that an environment needs to be created where all people can
express their full potential and lead productive lives, and significant gaps in sufficiency,
safety and opportunity endanger the earth.
3. Biodiversity and Ecological Integrity
Sustainability recognises that all life has intrinsic value and is interconnected, and
biodiversity and ecological integrity are part of the irreplaceable life support systems upon
which the earth depends.
4. Settlement Efficiency and Quality Of Life
Sustainability recognises that settlements need to reduce their ecological footprint (i.e. less
material and energy demands and reductions in waste), whilst they simultaneously improve
their quality of life (health, housing, employment, community…).
5. Community, Regions, ‘Sense of Place’ and Heritage
Sustainability recognises the reality and diversity of community and regions for the
management of the earth, and the critical importance of ‘sense of place’ and heritage
(buildings, townscapes, landscapes and culture) in any plans for the future.
6. Net Benefit from Development
Sustainability means that all development and particularly development involving
extraction of non-renewable resources, should provide a legacy of enduring value and thus
should strive to provide net environmental, social and economic benefit for future
generations. 
7. Common Good from Planning
Sustainability recognises that planning for the common good requires acceptance of limits to
consumption of public resources (like air, water and open space) so that a shared resource is
available to all.
PROCESS PRINCIPLES
8. Integration
Sustainability requires that economic, social and environmental factors be integrated into
planning, assessment and decision-making by applying all the principles of sustainability at
once, and seeking mutually supportive benefits with minimal trade offs.
9. Accountability, Transparency and Engagement
Sustainability recognises that:
a) people should have access to information on sustainability issues; 
b) institutions should have triple bottom line accountability on an annual basis; 
c) regular sustainability audits of programs and policies should be conducted;
d) public engagement lies at the heart of all sustainability principles.
10. Precaution
Sustainability requires caution, avoiding poorly understood risks of serious or irreversible
damage to environmental, social and economic capital, designing for surprise and
managing for adaptation.
11. Hope, Vision, Symbolic and Iterative Change
Sustainability recognises that applying these sustainability principles as part of a broad
strategic vision for the earth can generate hope in the future, and thus it will involve
symbolic change that is part of many successive steps over generations.(an extraordinary success story in several places) and ecotourism (rapidly growing in
remote Australia). This needs to grow into a more formalized economy and many papers
at this conference are about this. However the settlement economy in Indigenous
settlements has not yet developed a regular support base in services as in the other forms
of settlement. 
No economy can exist without the support base of government providing the necessary
services related to the cultural economy of the settlement. The cities and rural areas of
Australia all have these cultural economies as shown above. The productivity of their
economic functions cannot work unless they are provided with these services. For
example, no city can work without a good public transport service as cars alone would
drown it in traffic; thus governments provide for this. So why aren’t remote Indigenous
settlements seen in this light? At present remote Indigenous settlements have ad hoc
governance arrangements with no formal or statutory base like a local government.
Indigenous settlements should be seen to have a real economic function – the residents
will be the managers of land and the source of labour for remote economic functions.
These cannot be adequately done by ‘fly-in/fly-out’ operations, whether they be for
landcare or mining or tourism. Thus we need to be serious about remote Indigenous
settlements. They are not going away, they will become more important not less. 
We need to establish a proper governance and funding arrangement that can give the
physical infrastructure and the services that are fundamental to any settlement. So far
we have only had demonstrations with one-off funds that are never followed through.
Thus it is no surprise to find there has been no really established economic function
developing. 
We need to get serious about the economic health of Indigenous settlements by
beginning the process of establishing the infrastructure and services on a permanent
basis. I cannot see this happening without the normal process for doing this – through
local government. This will be pursued throughout this paper as it is fundamental to
what makes a sustainable settlement.
Once an established framework for an Indigenous settlement is provided then the
chances of developing a relevant economy can be made. Rachel Armstrong’s paper in
this conference is about the ‘cultural economy’ that should be enabled. This means that
we should not force ideas of economy on the settlements but facilitate those activities
that are consistent with their culture and desires. This is the community-based economic
development model of Sirolli (1999) and Roseland (2005) which has been demonstrated
around the world and was impressively demonstrated in rural WA (Sirolli’s book is
based on the work he did in Esperance in the 1980’s). It just needs to be facilitated in
remote Indigenous communities. 
There is no question that a sustainable community needs an economic base. They don’t
just happen though and in remote WA there must be a governance structure and a
facilitation process just as in the rest of WA. The idea of a cultural economy in
Indigenous communities will also come out in several other functions outlined in the
other principles below, all of which can help to create a long term future for Indigenous
settlements. 
Sustainability of Indigenous Communities in Australia
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Applying the Principles
1. Long Term Economic Health 
Sustainability recognises the needs of current and future generations for long term
economic health, innovation, diversity and productivity of the earth.
Humans can live in many different habitats but cities have become the preferred habitation
for half the world. The 8000 years of experimentation in cities, since agricultural surpluses
were found to be tradeable for various urban services, has created a global urban culture.
Globalisation of the economy has accelerated the growth of cities as the places where
opportunities exist to participate in global economic and cultural activity. Cities are now
growing at 2.3 per cent per year and rural areas at 0.5 per cent per year based on their
economic opportunities (UNEP 1996). 
The growth of settlements builds on the culture of many urban civilizations from the past
8000 years and we assume a lot in Australia from these cultural traditions. However for
Indigenous people everywhere and in WA in particular the tradition of urban living (or even
settlements of any kind) is very new and their 40,000 years of cultural traditions are nearly all
non-urban. There does not seem to be any taste for returning to a purely nomadic culture so
there does need to be some kind of settlement structure created for Indigenous people. It will be
important in WA to try and shape Indigenous settlements that build on the Indigenous culture.
Why start a section on economic health by discussing culture? I think it is important to see
that every economic system has a settlement form that builds on a culture. There are three
settlement types in Australia all with their culture-based economies: 
a. Cities. The first is the Australian city which is largely a suburban form. It is essentially
based on the economy of global transactions and on building and maintaining the suburbs we
live in. This economic form is heavily subsidized to enable people to live in a suburban house.
Every new block is given around $50,000 to $70,000 in urban services to enable the suburban
economy to work. These consist of state government services from physical infrastructure to
education and health and transport services as well as local government services that are
largely provided by Federal grants.
b. Rural settlements. The second economic form of settlement is rural based on the
production of primary resources. These are based around agriculture and mining and have
small suburban settlement forms that are given considerable subsidy so that people can
perform their economic functions. These subsidies consist of diesel rebates, water and power
which are kept at the same price as those in the city, transport (very extensive road systems),
health and education and local government services. 
c. Remote Indigenous settlements. This form of settlement is only a few decades old since
the ‘homeland movement’ enabled such settlements to be created plus a few older places set
up as camps or forced settlements like Roeburn. They do not yet have much of an economic
function but are starting to show what is possible with a combination of providing labour for
mining (the Argyle operation has finally exploded the myth that mining is not culturally
suited to Indigenous people), natural resource management (CALM have begun to put into
practice what has been done in the Northern Territory for years), traditional art and crafts
Sustainability of Indigenous Communities in Australia
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None of this appears to apply to remote Indigenous communities. One of the important
facets of Indigenous settlements should be their protection of biodiversity and in
particular bush medicines and bush tucker. Landscaping that can create these
opportunities will be of growing significance. The paper by Julia Marlow and Francis
Burke in this conference on their successful greening of a range of Indigenous settlements
is very encouraging in showing that this can be done. At the same time their program
suffered from being a one-off demonstration and hence could not be mainstreamed as in
most of the core infrastructure issues in Indigenous settlements. 
The mainstreaming of landscaping and the preservation of local biodiversity requires a
governance structure as with the other principles. 
4. Settlement Efficiency and Quality of Life
Sustainability recognises that settlements need to reduce their ecological footprint (i.e.
less material and energy demands and reductions in waste), whilst they simultaneously
improve their quality of life (health, housing, employment, community…).
The best way to simply state the sustainability agenda for settlements is summarized in
this principle. It is based on the Extended Metabolism Model (Newman and Kenworthy
1999) now being applied in the Australian State of the Environment Report and in the
Sydney and Perth metropolitan strategies. This is a simple idea, but radical in
implementation, as settlements have always improved quality of life by increasing their
ecological footprint. Thus the only way to change is at a fundamental structural level as
well as through real innovations in technology. 
One of the responses to this challenge is to try and build eco-villages, eg the Perth
ecovillage at Chidlow: <http://www.somervilleecovillage.com.au> (which includes a review of
ecovillages from around the world). These are developing as laboratories of sustainability
innovation and involve a range of new small scale technology. Obviously one of the
important functions of Indigenous settlements in remote areas is to demonstrate these
kinds of technologies. Here in remote areas such technologies make absolute sense as they
are not on grids or water schemes. Thus one of the important functions of Indigenous
communities is to enable these eco-technologies to be demonstrated. There is a need, as
these experiments develop, to direct them into the mainstream of the economy. 
The most likely fundamental change for the future of all cities will be for settlements to
become more and more local-scale in their infrastructure solutions. The modernist
solution to infrastructure has been to seek ‘the one best way’ and apply it at the biggest
scale. Thus our energy, water, waste and transport systems are very large scale and often
at odds with the ecological and renewable options that are now imaginable. Water
systems are perhaps the first to begin to emerge at a smaller scale, as it is seen how
possible it is to re-use grey water locally, to recycle sewage back into horticultural
precincts, to trap storm water and re-use it. Similar local scale systems are emerging for
energy with mini grids that can utilize renewables and co-generation. The Japanese are
the most advanced in these small scale systems (NEDO 2006). But in Australia we have
the chance to demonstrate and experiment on these various technologies in our remote
settlements.
2. Equity and Human Rights
Sustainability recognises that an environment needs to be created where all people can
express their full potential and lead productive lives, and significant gaps in sufficiency,
safety and opportunity endanger the earth.
Equity considerations drive a lot of public policy, especially in housing and health. Affordable
housing has been a major driver in shaping Australian cities in the past 50 years, with
subsidized suburban infrastructure and assisted mortgages. Rural areas have also been the
subject of much public policy largesse on the basis of equity, especially in the
communications and transport areas. There are large subsidies given to ensure health services
are adequate though this is less than perfect and all health data show that rural areas are less
healthy than in cities (Australian State of the Environment Council, 1996). 
However the biggest inequities are in the remote Indigenous communities and the data on
every indicator are quite shocking. No-one needs to be told about the stark differences which
together mean that Indigenous people have 20 years less life expectancy in their settlements
than in mainstream Australia. 
This is simply not sustainable. The solution must be in the provision of decent housing and
health services. However the links between these various principles are obvious as these
equity considerations cannot be adequately dealt with unless the economic health of the
settlements is also simultaneously being enabled. And both of these cannot be done unless
there is a proper local governance arrangement.
3. Biodiversity and Ecological Integrity
Sustainability recognises that all life has intrinsic value and is interconnected, and
biodiversity and ecological integrity are part of the irreplaceable life support systems upon
which the earth depends.
The third part of the triple bottom line is to recognize that the earth cannot be neglected in our
settlement deliberations. The threats to biodiversity and ecological integrity are overwhelming.
The global situation set out in the Millenium Ecosystem Assessment (<http://www.MAweb.org>)
makes grim reading. The loss of ecosystem function (the biggest threat to biodiversity) is
clearly observable in 60 per cent of the 24 global ecosystems assessed by the Millenium
Assessment report. This report shows how ecosystem functioning (or ecological integrity as set
out in this principle) provides any settlement with provisioning services (food, freshwater, fuel
wood and genetic resources), regulating services (climate regulation, disease regulation and
flood regulation) and cultural services (spiritual, recreational, aesthetic, inspirational, and
educational resources). However, like many global environmental assessments, this approach
by the Millenium Assessment report does not focus on settlements. Yet it is in the settlements
that many of the key policy levers for changing the problems exist. 
The recent metropolitan strategies for Australian cities all stress this ecological factor in their
planning. For example, both Perth and Sydney have well established programs to protect key
environmental areas. Perth has a mechanism for purchasing open space, especially Bush
Forever sites, from a special Metropolitan Improvement Fund that buys up land ahead of the
urban front or in areas discovered later. Sydney has almost half of its area set aside as National
Parks, State Forests, regional and local open space, water catchments, wetlands and beaches.
The New Land Release areas in Sydney have borrowed Perth’s approach to purchasing new
biodiversity and open space areas through a land development levy managed by the Growth
Centres Commission. 
Sustainability of Indigenous Communities in Australia
10
Key Note SpeechesThe Argyle project has shown not only how local Indigenous people can be trained to
work productively in mines but also how a partnership agreement can be worked out that
assumes native title and seeks to provide a ‘legacy of enduring value’ for the region
through partnership. There should be no doubt that this is the best way to proceed for the
mining fraternity and for Indigenous communities. State Government support for this
should be mainstreamed into the assessment process and into on-going regional
sustainability strategies like the one we did on the Pilbara (Newman, McGrath and
Armstrong, 2005). In this Strategy a key suggestion is that a local government should be
formed in the Western Desert.
Sustainability assessment and the establishment of partnerships requires a local
governance system. 
7. Common Good From Planning
Sustainability recognises that planning for the common good requires acceptance of
limits to consumption of public resources (like air, water and open space) so that a shared
resource is available to all.
The fundamentals of town planning began by attempting to achieve the common good
from development. This needs to be reinvented for an age of sustainability (Newman
2003; Newman 2005) and for remote Indigenous settlements. In remote areas there may be
some water issues but rarely do they have a shortage of open space and other natural
resources (though often this is not seen to be a part of their settlement). Nomadic hunting
may not be as appropriate once a community is based in the one place. The same issues
about common good arise when it comes to managing water, waste, roads and other
public infrastructure in an Indigenous settlement as in a city. Sharing the common good is
basic to how a settlement functions.
The main common good issue for Indigenous communities is who works out what the
common good is. In our settlements this is done through local government and state
government. In remote Indigenous communities there is no such process. In this
conference John Smoker presented on the problem of remote roads and other
infrastructure. There is no way to have non-local government roads managed yet by the
people who use them – mostly Indigenous people. There is not even representation from
them on the ad hoc committees set up for this purpose of sorting out where to fix roads
and who deserves priority. 
There seems to be no better way of managing these issues than by establishing the areas
around major remote Indigenous communities as local governments, so they can work out
the common good from their own resources. 
8. Integration
Sustainability requires that economic, social and environmental factors be integrated into
planning, assessment and decision-making by applying all the principles of sustainability
at once, and seeking mutually supportive benefits with minimal trade offs.
Planners often talk about a ‘balance’ that has to be achieved in making decisions; often
this is a code which means ‘trade-offs’. Sustainability tries to wrestle with problems
so that trade-offs are not necessary, or at least can be minimized (Gibson, 2005). 
Sustainability of Indigenous Communities in Australia
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The House of Representatives’ Sustainable Cities report, which came out in 2005, recognizes all
of these things and recommends that infrastructure funds be provided for our settlements. It is
time that the Federal Government got behind these technologies and saw the opportunities in
our remote settlements to become a world leader in sustainable settlement technologies. There
should be an on-going fund for demonstrating eco-technologies in remote Indigenous
communities as it is an area where Australia can be a world leader (Newman, 2002).
Again the provision of infrastructure to demonstrate eco technologies cannot be just left to
a fly-in/fly-out researcher. This also must be established in a local governance structure. 
5. Community, Regions, ‘Sense Of Place’ and Heritage
Sustainability recognises the reality and diversity of community and regions for the
management of the earth, and the critical importance of ‘sense of place’ and heritage
(buildings, townscapes, landscapes and culture) in any plans for the future.
Sustainability in settlements is finding new synergies with those who have in the past
emphasized place and local identity. A sense of place can make a settlement far more
oriented to its basic ecology but, as Seddon (1968; 2005) has shown, it is also an intensely
human thing to belong, to relate to a local place through its history and architecture, its
culture, its food, its music, even its football. The local food movement is adding to this an
ability to control the quality and environmental acceptability of food consumed. But now
the peak oil situation makes us see that we will need to be even more locally oriented in the
future city. James H Kunstler (2005) in the ‘Long Emergency’ says that in response to peak
oil ‘Our lives will become profoundly and intensely local.’ Localism is the required modus
operandi for the post oil peak world, just as globalism was for the cheap oil era. 
Once again it is possible to find in remote Indigenous settlements a basis for how we can all
learn about sense of place and localism. In every one of these places started in recent decades
there is a strong rationale in local place. Having this more obviously built into the settlement
should be a priority in the planning and development of the settlement. The use of local art
and sculpture should be as clearly displayed in how the settlement is shaped as it is in any
European city or Australian country town (all with their icons to show who they are). 
Local government is the basis of how any settlement in Australia tries to build up its sense
of place and local identity. It should be no different in remote areas.
6. Net Benefit from Development
Sustainability means that all development and particularly development involving
extraction of non-renewable resources, should provide a legacy of enduring value and thus
should strive to provide net environmental, social and economic benefit for future
generations. 
Finding ‘net benefit’ from all development so that it can provide a legacy of ‘enduring
value’ is the most practical way of demonstrating sustainability (Newman, Stanton-Hicks
and Hammond, 2005). Sustainability assessment is now becoming the way governments
need to address development approvals (Pope, Morrison-Saunders & Annandale 2005;
Newman, 2005). This approach has grown out of major resource projects in WA and now
needs to be applied to how resource development can help create sustainable Indigenous
communities in remote areas. 
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11. Hope, Vision, Symbolic and Iterative Change
Sustainability recognises that applying these sustainability principles as part of a broad
strategic vision for the earth can generate hope in the future, and thus it will involve
symbolic change that is part of many successive steps over generations.
Demonstrations are the core of sustainability in settlements up to this point in history.
There are some good examples of remote Indigenous communities and some of the
demonstrations of technologies and services. The next stage is to see how these
demonstrations can begin to be mainstreamed in policy packages. We have some
examples, now we need a strategic vision that can feed these into a series of successive
steps over generations. This is how we can create hope in our Indigenous settlements
based on sustainability. However, none of it can happen consistently and coherently
without a local governance system.
Conclusions 
The eleven principles have been found to apply well to remote Indigenous settlements in
WA. These places have potential to be adapted so they can become more sustainable.
The settlements however have one clear and obvious failing – they do not have a local
governance system. The funding through Federal demonstrations has enabled some
settlements to begin but no on-going process has developed. State government funding is
just as ad hoc with no coherent plan for how the infrastructure and services of such
settlements should happen. Local government is usually a long way away and has not
seen these settlements as their responsibility. Even basic local government services have
not been provided. Many of these communities are bigger than the small wheat belt local
governments but have nothing like the services. One recent example of the Ngaanyatjarra
people being given local government seems to have worked well and has provided the
basis for a Regional Partnership Agreement covering many of the issues raised above. 
It is clear to me that Indigenous communities cannot become more sustainable without a
local governance structure. I believe that this should mean a local government which
applies to the particular area of relevance to that Indigenous community. In WA that can
now mean the native title area. Perhaps it is time to make the Prescribed Body Corporates
of the Native Title areas in WA into local governments as the first step in a drive to create
sustainable Indigenous communities. 
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To achieve this, it is necessary to make space in the system of decision-making for ‘policy
learning’ to occur. This is where inherent conflicts, that arise when traditional approaches
and disciplines reach their limits, must be resolved through new kinds of dialogue. My
experience with the past five years of wrestling with sustainability in governments across
Australia is that when opportunities for creating sustainable solutions are facilitated that a
kind of magic can happen as innovative solutions emerge from the dialogue (Hartz Karp
and Newman, 2006). 
This is not news for Indigenous people who have always insisted on allowing time in
decision-making for cultural adjustments to be made. It has taken us a while to see that
reflective space is necessary for good decision-making. 
The problem for Indigenous settlements is that no clear and on-going process exists for
them to be able to feed in their dialogical approach to decision-making, particularly on
their own settlements.
9. Accountability, Transparency and Engagement
Sustainability recognises that:
a) people should have access to information on sustainability issues; 
b)  institutions should have triple bottom line accountability on an annual basis; 
c)  regular sustainability audits of programs and policies should be conducted; and 
d) public engagement lies at the heart of all sustainability principles.
The ‘magic’ of sustainability referred to above does not occur unless part of the ‘policy
learning’ process involves community engagement. Therefore, deliberative democracy
processes have become totally enmeshed in what sustainability means for cities and
regions. The approach taken in Perth to develop a Dialogue for the City was the core
thrust behind the Network City Plan (Hartz Karp and Newman 2006). A similar process
involving citizens randomly invited from the electoral role to be a ‘citizen for the day’ was
attempted in Sydney at over 20 small public engagement sessions that led to Sydney’s
Metropolitan Strategy. 
Politics will always be part of planning in settlements, but the processes of community
engagement will enable much of the learning that needs to be done as the basis for any
public debate. Sustainability can only be a legitimate approach to the settlement if it is
encompassing the values of its citizens about their long term visions for the settlement. 
Whereas most people in Australia can have access to some sort of public engagement process
through local government, those Indigenous people in their remote settlements do not.
10. Precaution
Sustainability requires caution, avoiding poorly understood risks of serious or
irreversible damage to environmental, social and economic capital, designing for surprise
and managing for adaptation.
The Precautionary Principle is sometimes seen as the basis for stopping things that are not
well understood and is a threat to environmental capital. However, it can also force us to
recognize where we need to do a lot more work in the other forms of capital. In remote
Indigenous communities it is clear that the threat to their future is due to a lack of
economic capital and social capital in the form of a local governance system. Sustainability of Indigenous Communities in Australia
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A Light that Never Goes Out; Livelihoods
and Reality on the Margins
S. Fisher
Director for Asia, BasicNeeds, Centre for Remote Health, 
PO Box 4066, Alice Springs, NT 0871
(E-mail: steve.fisher@communityworks.com.au)
Abstract
Livelihoods thinking and concepts have been common currency in
international development field for some fifteen years. More recently, people
working with remote communities in Australia have taken up some of the
language and applied it to initiatives in this country. 
This paper revisits the livelihoods framework, describing the main elements of
the model; assets and capital, livelihood outcomes, transforming processes and
vulnerability. It explores the influences on livelihoods, starting with global
trends, working through national policy in Australia and arriving at
applications in community work, including the Indigenous sector.
The paper draws out a number of lessons from practitioners internationally
and gauges their relevance to remote communities in Australia. This includes
the experience of BasicNeeds, a non-government organisation that applies a
human rights framework to poverty and exclusion as experienced by people
affected by mental illness. 
Anyone approaching the complicated subject of sustainability for communities
in the unique geography of remote Australia has to consider the desires and
aspirations of people living there. There is a need for new principles to be
applied in livelihoods analysis of remote communities and for the barriers to
progress to be better understood. 
Key Words
Assets, community, framework, livelihoods, sustainability.A Livelihoods Refresher
The term 'sustainable livelihood' was first used as a development concept in the early
1990s. Chambers and Conway (1991) defined a sustainable livelihood as comprising
‘people, their capabilities and their means of living including food, income and assets.
A livelihood is socially sustainable which can cope with and recover from stress and
shocks, and provide for future generations.’ 
Sustainable Livelihoods Framework
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Starting From Where We Are
It is a peculiar phenomenon in modern policy that everyone says that they are becoming
more sustainable, but rarely feel the consequences of not doing so. So it seems to be with
livelihoods. Many communities and agencies have been working for a long time to
improve livelihoods in remote communities. We have had meetings in council offices,
been through business planning, shared ideas and come to conferences like this one.
Faced with low levels of education and poor health and the fact that sizeable markets for
services and labour are a long way from remote Australia, the challenges are big ones.
Some communities are making headway and many others carry on as they have for years. 
Some time last year I was sitting under a community bough shelter some 100 kilometres
from Alice Springs. I was chatting with one of the women from the outstation and asked
her what they would do if government support was scaled down or withdrawn from their
resource centre, which brings some key services to the community. ’We would stay here’,
she said, without hesitation ‘This is where our family comes from’. In many places, the
light from houses located in the middle of the expanse of bush will keep shining
regardless of policy shifts nationally. And so the need to create sustainable livelihoods
from regional resources, the theme of this part of the conference, will remain. 
Where Livelihoods Crop Up
Livelihoods thinking and concepts have been common currency in international
development field for some fifteen years. More recently, People working with
communities in Australia have taken up the terminology and applied it to initiatives in
this country. 
Now livelihoods language crops up everywhere. Starting with the environmental
movement, the website of the Arid Lands Environment Centre, says that ‘Sustainable
livelihoods and smart ecology is not only good for us and the land, it's clever economics
as well’. Similarly, the Wilderness Society states that ‘by working together, the people of
Cape York – black and white – can protect the places they love. By supporting emerging
green businesses we can create a prosperous economy that provides sustainable
livelihoods and conserves the natural environment.’
At the Congress of the Australian Council of Trade Unions, Guy Ryder, General Secretary
of the International Federation of Free Trade Unions (ICFTU) argued that ‘work,
workplaces, and working people are the essence of the social pillar. It is through
opportunities for decent work that millions of those who are today trapped in poverty can
have access to sustainable livelihoods.’ (ACTU, 2003)
In its national policy paper on women in vocational education and training, The Australian
National Training Authority makes the point that ‘training that doesn’t lead to sustainable
livelihoods generates disappointment and frustration for women and squanders the
contribution women can make to Australia’s economic and social life’ (ANTA, 2004). 
And so it goes on. But while livelihoods language is often uplifting, the words are not
matched by a body of evidence that sustainable livelihoods can be achieved consistently
in remote settlements. 
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Adapted from Chambers and Conway (1992)
The framework itself describes a process that utilises the assets to which people have
access in order to achieve a set of livelihood outcomes. It brings together an
understanding of five groups of assets in juxtaposition with policy considerations.
This enables an analysis of how they can be used to achieve desired outcomes, set against
a context of vulnerability. 
In defining the concepts behind sustainable livelihoods, some commentators have argued
that sustainable communities accumulate stocks of their assets while unsustainable ones
deplete capital stocks. Others focus on livelihood outcomes, described by the Stockholm
Environment Institute as ‘food, shelter and an acceptable quality of life’ (SEI, 2001).
Development Alternatives talks about livelihoods as ‘A means of living or of supporting
life and meeting individual and community needs’ (Development Alternatives, 1999).
A livelihood is not just about work. The UNDP provides a helpful distinction between a
job and a livelihood. A job connotes one particular activity or trade that is performed in
exchange for payment. A job can, however, comprise part of an overall livelihood, but
does so only to complement other aspects of a livelihood portfolio. A livelihood, on the
other hand, is engagement in a number of activities which, at times, neither require a
formal agreement nor are limited to a particular trade. Livelihoods may or may not
involve money. Livelihoods are based on income derived from jobs but also on incomes
derived from assets and entitlements (SEI, 2001).Understanding local constraints
There are other barriers to people being able to use their assets to improve their
livelihood. Development Alternatives offers a summary of the types of constraints that
limit people’s ability to achieve a sustainable livelihood, grouped into those which:
• cannot be modified (e.g. rain patterns); 
• can be modified relatively easily (e.g. an information gap) 
• can be modified with difficulty (e.g. communal religious divides).
(Development Alternatives, 1999) 
This is an area of great interest for people working with remote communities.
The constraints to better livelihoods in communities have not yet been systematically
analysed. While we know that distance from markets, fuel prices and the harshness of the
physical environment of remote Australia are factors, there are particular influences on
livelihoods that remain largely neglected. These include the influence of royalties and
welfare payments on the livelihood aspirations of people and the existence of informal
economic arrangements that help communities to make ends meet. 
Challenging sectoral divisions
Many users of the methodology of sustainable livelihoods report success in breaking
down sectoral boundaries and unifying strategies between disciplines. However, some
commentators argue that there is a need for better methods for mapping the connections
between macro level policies and local processes (Karim Hussein 2002, IDS 2006). 
The connection between policy and outcomes in communities is a current area of focus at
Federal level. Internationally, this involves working out how changes in policy and
governance most effectively influence the social and economic environment for
livelihoods. In the Australian Indigenous policy setting that has been experimenting with
‘whole-of-government’ approaches, COAG trials, coordination centres and multiple
remote and regional initiatives, there are clear parallels. 
Skills and processes require investment
Some of the most promising work to support better livelihoods has occurred when
outsiders form partnerships with families living on country. The work of CAT offers some
good examples. These partnerships sometimes don’t merit the formality of the word as
they can be loose relationships or basic agreements simply to work together over an
undefined period of time. But they start from a basis of both sides wanting to achieve a
better quality of life for the people at a remote settlement. 
The partnership itself takes time and requires skills that may be new ones, such as
achieving successful planning meetings or presenting ideas to funders. One consistent
message from international practice is that investment is required in developing skills and
processes, especially in needs assessment, programmme identification and participatory
decision-making (Karim Hussein, 2002). 
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The Board of the Centre for Appropriate Technology (CAT) was the first organisation in
Australia to adopt livelihoods thinking in its plans and strategies. CAT’s definition of a
sustainable livelihood is ‘the range of activities that support improved well-being
through work, enterprise and trading and that can be maintained into the future’.
CAT has adopted processes and techniques for discussing livelihoods with community
people and service providers. The magazine ‘Our Place’ has brought positive stories of
livelihoods in the bush to a national readership for some years. 
In its application, practitioners often say that adopting a livelihoods approach
changes the definition of ‘the problem’ (Calow, 2002). This has been my experience,
particularly in the field of technical services or infrastructure, where encouraging a
shift of focus from the resource itself (such as water or energy) to the people, the
users or those affected by its use has provided deeper insights into needs, demand
and design.
Essentially, sustainable livelihoods thinking puts the aspirations or people at the
forefront of the analysis. If managed properly and with use of other tools and skills
such as participatory planning and logical frameworks, then everyone involved in an
initiative can see what the work is for and how it is contributing to an overall goal.
Such a process recognises the various disciplines involved in improving people’s
quality of life and the complex nature of the livelihoods of people who are poor or
marginalised. The challenges of applying the framework are the subject of the rest of
this paper. 
A Survey of Livelihoods Work
An overview of reports from livelihoods work internationally reveals common themes. 
The central role of finance
In the priorities of individuals and families participating in livelihoods programs, the
need for loan finance looms large. Access to micro-credit and business development
services is central to success stories reported by development agencies. These tend to
cover a range of small-scale and usually agro-based activities such as the preparation of
snack foods or processing of crops. 
Agencies working with marginalised groups have long been aware of barriers to their
access to what are broadly described as ‘economic activities’. Social exclusion for reasons
of disability, race or caste, keeps people poor. It undermines the support of parents for the
education of their children, reduces custom for businesses and limits access to financial
and other support (DFID, 2005). These are the effects of marginalisation that people live
with every day. It is the other side of being comfortable working in the mainstream, a
phrase often heard in our context. 
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clear and concise, as illustrated by the example in the box below. People could explain
them in a practical way. In our context in remote Australia, faced with the distortions of
markets that are characterised by monopolies, welfare and extensive government
spending, the definitions of livelihoods are more hazy. 
Accumulation of assets
Many people I met were trying to save money on a regular basis. They saw this as the
only way to improve their situation. Some of them were even skipping meals in order to
meet their monthly savings targets because they wanted to buy a bullock or a cow that
would generate an income. In other words, they wanted to improve their assets. 
Accumulation of savings for assets is critical to successful livelihoods. In the remote
community context, the Family Income Management trial being led by Cape York
Partnerships at Mossman Gorge, Aurukun and Coen (CYP, 2005) is one of the few initiatives
that supports this principle. The results will be valuable to any broader work on livelihoods. 
A matter of confidence
At a meeting in Trichy in northern Tamil Nadu, I asked a group of thirty development
workers what it takes for people to improve their livelihood. Here is their response, in
priority order:
• Confidence
• Finance
• Training
• Market and trade analysis
• Motivation
• Family support
• Community support 
(mainly as customers)
• Courage
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Different Margins, Same Reality
Recently I reviewed the program of BasicNeeds in the south of India. BasicNeeds works
through networks of partners, which are NGOs or community-based organisations that
implement mental health and development programs in their districts. The BasicNeeds
Model is summarised below and is the basis of these programs. 
Our programs support individual families who have been affected by mental illness,
helping raise awareness in the community, assisting self-help groups in rural areas and,
relevant to this discussion, supporting people to restart their livelihood once the
symptoms of their illness have stabilised. Our partners and their field staff run mental
health camps where people can access treatment, help families to plan their future and
access loans for small businesses. 
During the review, I met a wide range of people involved in BasicNeeds programs in
South India, from individual people, carers, local councillors, health officials, psychiatrists
and field workers. I wanted to talk with them about livelihoods but often I didn’t have to
introduce the subject because this was what they wanted to discuss the most. From these
meetings, three themes are particularly relevant to the remote community context in
Australia, as follows. 
Local definitions of livelihoods
Most people were clear about the livelihood outcome that they are seeking. Generally
speaking, they were trying to reach an income above the local definition of the poverty
line, often considered in India to be around Rs.45.00 per day, although this varies from
state to state. Sometimes, I met people with more modest ambitions, for reasons to do
with wanting to work at home or in activities that they felt best qualified to do. Achieving
regular savings were a second part of a ‘good livelihood’ (see the next section) and
proximity to home and family was a third. 
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BasicNeeds’ Model of Mental Health and Development 
Community Mental Health: To improve access to appropriate treatment and 
follow-up services for mentally ill people in or near their own communities.
Capacity-building: To enable mentally ill people and families to be involved in 
the development process and development organisations to include them.
Sustainable Livelihoods: To support mentally ill people and their families to attain
financial stability that can be sustained through illness. 
Research and Policy: To research the situation of poor mentally ill people for the
evolution of mental health and development approaches and enabling them to
advocate for their rights to government at all levels and other organisations.
Management and administration: To provide efficient administrative, financial and
evaluative systems for all.
Two cows and ten goats…
One question deployed during the review was to ask respondents to explain what
they understand by a decent livelihood. One local council leader of a village in Tamil
Nadu gave a clear answer:
In this village, the minimum on which a household can survive is the ownership of two cows and
ten goats. The animals are assets that will generate an income in our situation, where there is
little paid employment and that which exists is low paid. Each cow would produce five litres of
milk per day at Rs.8 per litre, which provides for Rs.40 times two, equals Rs.80. The goats also
produce milk and enable the family to maintain a reserve that they can sell if times are hard. 
She went on to explain that only 60% of households in the village, which has 5,000
people, can count on having this level of capital assets and only two of the seven
families affected by mental illness. Access to credit is the way to better livelihoods,
she believes. 
(BasicNeeds, 2006)
Apply this checklist to the situation of many people
living in remote communities and the common ground
is apparent. I have met people living in outstations that
have set up a small tourist enterprise but not advertised
or opened it because they are worried about whether
they can handle real customers. I have heard scores of
people say that they have been trained but never been
able to apply the training. Family support and
motivation exists but is variable for people wanting to
improve their livelihood. Making the Light Shine Brighter; a Practical Framework
Compared with the harsh realities of actually making something happen on the ground, developing
and talking about a framework is easy. But there is a question about the sustainable livelihoods
framework that I have heard many times in the last five years; so what do we do with it? 
In summary, to create sustainable livelihoods from regional resources, we need:
• Better definitions of livelihood outcomes
• Improved tools and techniques, especially to aid understanding of the assets that communities
already have and how they can be improved through, for example, accumulation
• More comprehensive understanding of the barriers that people face in trying to improve their
livelihood
• Greater use of informal partnerships between communities and organisations to enable a
concentrated effort over an extended period. 
• Better understanding of how policies help and hinder people’s aspirations for a sustainable
livelihood, especially given that many families are always going to live where they live now. 
• Efforts to break down sectoral divisions (the silo mentality) on the basis that all work in
remote communities ultimately is about people achieving a better livelihood. 
• Greater confidence.
The adaptation of the sustainable livelihoods framework to incorporate the key issues identified
in this paper is shown below. This includes groups of questions for families and their supporters
that accompany each part of the process, numbered as stages. 
Sustainable Livelihoods; process and guidelines
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Some communities and families have improved their livelihoods in remote places, using the
principles embodied in the diagram above. Starting with existing experience, to build a body
of evidence and practice in developing sustainable livelihoods in remote communities requires
enormous skill and determination. It also calls for facing some harsh realities, bringing out
hidden talents and learning and applying new skills. 
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1.1 Sustaining Indigenous Knowledge and
Intellectual Property
D. Marinova and M. Raven*
Institute for Sustainability and Technology Policy, Murdoch University
Abstract
Current ways of protecting intellectual property are limited in their scope for
recognising indigenous rights to indigenous knowledge. Indigenous knowledge
is often defined as being holistic and collectively owned, and an appropriate
protection should allow for maintaining the cultural and physical environment
that has generated it. The paper argues that sustainability, and indigenous
sustainability in particular, provides a conceptual framework for a change in the
model of protecting intellectual property. This implies that appropriate policies
should be put in place for businesses to feel responsible towards the
community. The (paternalistic) encouragement of indigenous people to learn
and use the “advantages” of the current patenting and other intellectual
property models is not an appropriate policy. There should be policies in place
to insure that alternative models, such as indigenous partnerships with
commercial companies (an example is the partnership between Mt Romance,
Aveda and the Kutkabubba community), are applied to prevent the theft and
exploitation of indigenous intellectual property as well as deliver sustainable
benefits to its traditional owners.
Introduction
The Western Australian State Sustainability Strategy states: “sustainability is defined as
meeting the needs of current and future generations through an integration of
environmental protection, social advancement, and economic prosperity” (Newman and
Rowe, 2003:24). In the context of Indigenous cultures, sustainability can also be seen as
the responsibilities we have to ‘country’ and to one another now and in the future.
Fundamental to this responsibility is knowledge of ‘country’. Knowledge is now viewed
as a driver in economic development, and protection of intellectual property is one of
the pillars of market capitalism. Intellectual property, as a utilitarian and instrumentalist
construct, guarantees private ownership over creations of the human mind while
encouraging inventiveness and innovation. A main argument in favour of establishing
clear intellectual property rights is that once they are implemented, no other market
interventions are needed as the market automatically assigns rewards (Batabyal and
Beladi, 2001:107). An underling tension associated with the use of patents, in sharing and
distributing benefits, is whether they are an appropriate tool for recognising the total
value (economic, environmental, social, cultural and spiritual) of information or
knowledge, and if they can recognise Indigenous rights to knowledge. 
Much of the debate surrounding Indigenous knowledge and rights to knowledge takes place in
the context of access and benefit-sharing (ABS) of genetic and biological resources established
through the United Nations Convention on Biological Diversity (CBD) (Barber et al 2002). 
*Margaret Raven is a PhD researcher with the ISTP and a recently elected member of the Songman Circle of Wisdom. medicinal knowledge” (WIPO, 2005:4). It can also be expressed in folklore, such as songs,
chants, dances, narratives, motifs and designs. According to a WIPO-UNEP report
(Gupta, 2002:11), some indigenous knowledge “may be kept confidential to the originator(s)
and their descendants and may be accessed only with restrictions, some may be
disseminated locally, but may nonetheless, be restricted in scope or in terms of accessibility,
and some of this knowledge may be shared widely within the community and with
outsiders”. Because of the wide definition of indigenous knowledge, which is an attempt to
define cultural forms and processes, the protection of intangible property is located
throughout the intellectual property framework and encompasses copyright law, plant
breeders’ rights, patent law, geographic indicators and trademark law. 
Sustainability Framework
Sustainability is a valuable conceptual framework for working through challenges associated
with the usage, sharing and storage of knowledge because it acknowledges the integrated
importance of social, environmental and economic issues as well as the importance of
relationships and partnerships to achieve this. Sustainability is not outside of economic
theorising; however, it gives value to genetic and biological resources, and indigenous
knowledge for what it represents, for how it is constructed and conserved. 
The concept of “sustainability” has been associated with a wide range of human activities
related to the use of resources, including natural, human and financial, implying long-term
continuity and ability to carry on with these activities indefinitely. As early as in 1992,
Pezzey (1992) published dozens of definitions of the term, including the most widely cited
Brundlandt definition: “Sustainable development is development that meets the needs of
the present without compromising the ability of future generations to meet their own
needs” (WCED, 1987:43). Several years later Jacobs (1999) accepted that the concept would
remain contested and politically fluid because of the different stances taken in relation to
what can be considered “fair”. The Western Australian State Sustainability Strategy states:
“sustainability is defined as meeting the needs of current and future generations through an
integration of environmental protection, social advancement, and economic prosperity”
(Newman and Rowe, 2003:24). 
However, Indigenous sustainability, in particular, is an emerging movement in the field of
sustainability (Kinnane, 2002), is concerned with addressing the disadvantages experienced
by indigenous people in all aspects of society. Under a sustainability framework, there is also
a role for customary law in recognising value and giving value to indigenous knowledge. Sui
generis intellectual property protection should allow for maintaining the social, political,
cultural and physical environment where indigenous knowledge is created. According to
McGrath et al. (2005), “indigenous people, whose spiritual practices connect with country and
have the potential to provide a foundational ethic for sustainability generally have much to
offer the Eurocentric rationalists who have separated themselves from ecological cycles
between the earth, air and water and are thus disconnected from the spiritual self”. This
“offering” comes with certain obligations established through culture and customary law that
are tenuously recognised through western legal regimes in Australian states. Example of the
latter is fiduciary, the legal term used to describe the relationships between a person who
occupies a particular position of trust, power or responsibility with respect to the rights,
property or interests of another trustee or the community (Wikipedia, 2005). Such
relationships of trust are essential in partnerships which are an important mechanism for
achieving a more sustainable development and way of living.
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In one framework, ABS combines conservation of biological diversity and issues of equity
and property rights, “which are usually dealt with in separate disciplines and debated in
distinct political institutions” (Siebenhüner et al., 2005:440). While the discourse of ABS may
be limited in its scope to provide full protection and recognition of Indigenous rights to
knowledge, it is nevertheless an attempt to give value to genetic and biological resources,
and indigenous knowledge in ways that are consistent with the requirements of
sustainability. The use of patents in achieving ABS in biodiversity conservation in particular
was addressed in a special edition of Ecological Economics (see Siebenhüner et al., 2005).
In some ways, ABS provides the background environment that allows for the establishment
of protocols for recognising Indigenous rights to knowledge. 
It is in this context that issues surrounding the inadequacy of current intellectual property
systems and laws in protecting Indigenous knowledge are questioned. This paper focuses
on knowledge related to plants; therefore this paper concerns itself mainly with patents.
Patents have been extensively used to protect rights to innovation and guarantee returns
on research and development investments in the medical and pharmaceutical industries
(Brockhoff et al., 1999; Kingston, 2001), the most profitable worldwide (OECD, 2001).
While these industries have been able to reap enormous benefits from drugs and
medications, which can extend life, these same industries have been accused of exploiting
traditional knowledge about plants without giving recognition or economic benefits to the
peoples who have developed and owned the information and knowledge (see for example
Posey and Dutfield, 1996). 
The paper argues that the current intellectual property system and its underlying
assumptions are limited in scope in their application to indigenous knowledge. Firstly,
indigenous knowledge has developed independently and outside the notion of private
ownership – it is holistic and community owned which is at odds with the spirit and
provisions of the patent legislation; and secondly, other forms of management, governance
and rights regimes, for protecting indigenous intellectual property, exist that guarantee
similar and sustainable returns to the people who own this knowledge. It defines the
notion of indigenous knowledge and its intrinsic characteristics. Then it analyses how the
patents fail to give recognition and economic benefits to Indigenous peoples for their
Indigenous knowledge in commercial activities. This leads to a discussion of a possible
alternative way of protection of intellectual property based around the approach of the
Western Australian company Mt Romance. Finally, the paper concludes with policy
recommendations within a sustainability framework.
Indigenous Knowledge
In Australia, the term “Indigenous” is used to link the politico-religious, social,
environmental and economic challenges faced by Aboriginal and Torres Strait Islander
peoples to indigenous peoples around the world. Against the national governance
structures (for example, Nettheim, 2002; Meyers and Malcolm, 2002), it is an attempt to
create an international agenda through the connection to international institutions such as
the World Trade Organisation (WTO), World Intellectual Property Organisation (WIPO)
and the United Nations Convention on Biological Diversity (CBD). 
Indigenous knowledge is often referred to as traditional knowledge and “encompasses the
content or substance of traditional know-how, innovations, information, practices, skills and
learning of traditional knowledge systems such as traditional agricultural, environmental or
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expert advice, and the huge cost of filing for patents. These problems and intrinsic
thresholds are indicative of why patents are limited in scope for recognising Indigenous
rights to knowledge. 
Economic Benefits
As patents provide exclusive use of the registered inventions, economic benefits are the
major drive behind patenting (eg Freeman, 1982). These are collected through a myriad
of different mechanisms and arrangements, including profits from a temporary
guaranteed market monopoly, royalty payments through licensing, income from patent
sales or royalties from patent infringements. Economic benefits from patents can be very
difficult to track down and separate from other business activities, and generalised data
are difficult to obtain.
The importance of economic benefits from protected intellectual property is particularly
voiced within today’s globalised world where countries such as China, Taiwan,
Indonesia, Brazil or Eastern Europe, are often accused of breaching patent and copyright
laws. The World Trade Organisation estimates that if developing countries were to pay
their intellectual property royalties, this would generate about US$60 billion per year
going towards the coffers of the developed world (Finger, 2002). The infringement of
patent laws is considered unethical, however the grounds for this are purely economic.
Much of the ethical/economic criticism comes from the USA, which according to
Plasencia (1999:288) was “a major intellectual property pirate” for half of its existence.
This was also the time when it developed its economic prowess.
Following Finger (2004), the question about indigenous knowledge however is how to
assist these (poor) peoples benefit commercially using modern methods from their
traditional wisdom. In collaboration with another partner, and in combination with
scientific knowledge and methods, it may be possible for indigenous peoples to use
patents to secure some rights over their knowledge, while gaining economic benefits. In
this instance, market driven economic benefits can be derived by those individuals and
communities that have the capacity, ability and desire to both divulge their knowledge
and to negotiate with other partners to create market-based economic values. Indigenous
knowledge then becomes background intellectual property, and through this process
enters into the public domain, a route not without political, ethical and moral
implications. However, through the formation of ‘new’ intellectual property, indigenous
peoples can, albeit for a limited time, gain some recognition of their rights to knowledge,
while creating opportunities for market-based value of their knowledge, and thus
economic stability. 
The majority of examples provided by Finger and Schuler (2004) demonstrate how
indigenous people can successfully fight against the exploitation of their knowledge in
newly issued patents and “fit” within the existing intellectual property system in order to
gain economic outcomes. Although this may be one way of adjusting, it implies superiority
of the current institutional and social arrangements with little respect for traditional
cultures. It also does not address concerns about reconciling economic rewards and moral
obligations. Most importantly, it does not serve the tradition of community ownership and
responsibility for nature that exist in most indigenous cultures.
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The “one-size-fits-all” models for protecting intellectual property do not work within the
sustainability concept. On the contrary, sustainability requires respect for local knowledge
and practices, and argues for diversity to be allowed to flourish. Although the Western legal
system recognises sui generis rights as “a legal classification that exists independently of
other categorisations because of its uniqueness or due to the specific creation of an
entitlement or obligation” (Wikipedia, 2005), there is a need for alternatives that cater
synergistically for economic, social and environmental considerations and reflect the values
of sustainability.
However, before we discuss such alternatives let us examine in more detail the functions
of patent laws in relation to indigenous knowledge.
The Current Patent Law Approach
Although the exact role of a patent is the “right to exclude” (US PTO, 2005), in reality
patents have a two-fold role: firstly, they recognise ingenuity; and secondly, they allow for
a monopoly over economic benefits. In theory these two functions are potentially
applicable for recognising indigenous rights to knowledge; however the current system
for intellectual property protection has failed to deliver on both accounts. 
The next section will discuss this failure with regards to recognition and economic benefits.
Recognition
Controversy regarding how indigenous and traditional knowledge has been exploited by
multinational companies and other organisations abounds (Zerda-Sarmiento and Forero-
Pineda 2002; Blakeney 1999; Khor 2003). Patents have been implicated in this exploitation.
Indigenous knowledge has barely received official recognition in registered patents
(or inventions). Some even argue that it can hardly contribute to technological advance
(Granstand, 2004, p. 505). A keyword search with “indigenous knowledge” of patent texts
(claims, abstracts, titles and descriptions) at the world largest patenting institution, namely
the US Patent and Trademark Office (US PTO) generates 0 hits between 1976 and 2004
(Marinova and Raven, 2006). Keyword searches for patent descriptions incorporating
words such as “indigenous” or “Aboriginal” generate some, be it a very small number of
hits – a total of 3,508 or 0.1% of all patents registered at the US PTO during 1976-2004. This
is surprising given that the 1980s and the 1990s was a time when the world witnessed the
greatest expansion in the scope of intellectual property rights (Maskus, 2000). 
On the other hand, the lack of recognition of indigenous knowledge (or Indigenous rights
to knowledge) in patents is not surprising when the principles and practicalities of patent
law are understood. As Van Overwalle (2005) argues, analysing traditional knowledge in
conventional patent terms reveals five ‘intrinsic thresholds’ and two practical problems.
These intrinsic thresholds include firstly, indigenous peoples have different views of
property than those proposed by patents. Secondly, patents are concerned with providing
incentives for innovation for commercial exploitation, to which some Indigenous peoples
are opposed. Thirdly and fourthly, indigenous knowledge does not fit easily into the
concepts of invention, innovation or novelty, themselves requirements for patents. Lastly,
in patent law the inventor is defined as an individual. Indigenous knowledge in many
cases is communally owned, and thus does not easily fit with this model. The two
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community. The driver in this case was Mt Romance, a company which almost went into
liquidation in 1997 following the meltdown of the Asian import market where it was
originally sourcing its products (Morgan, 2004). Having to sell off the family farm and
experiencing the difficulties of finding creditors, the company founders Steve and Karen
Birbeck created a small range of emu oil cosmetics to be sold at local markets and also
turned to industrial tourism. Looking for long-term sustainability for his business, Steve
discovered the pure Australian sandalwood oil as a niche market but approached it with
respect and responsibility to the culture and land of the indigenous people (Austrade, 2005):
“I discovered the tangible link tribal people had with the indigenous plants and perfumes when
I lived with Aboriginals for 10 years in the Western Desert… Mt Romance has drawn on
input from these important elders in the discovery and commercial development of the natural
ingredients sourced from Western Australia.”
Although Mt Romance recently was sold to the Melbourne-based company Holistic
Products, the indigenous accreditation protocol remains.
The third partner in the partnership, Aveda is also renown for its good environmental
image and sustainable business practices. The company is committed to building
sustainable business partnerships with indigenous people worldwide in the sourcing
of its plant-derived ingredients. According to the company’s president Dominique
Conseil (Aveda, 2005):
"At Aveda, we believe in beauty with a purpose… Our ingredients must be not only high-
quality, but high-integrity. We are dedicated to changing the way the world does business."
The relationship established between Mt Romance, Aveda and Kutkabubba Aboriginal
community, through the protocol and through ongoing negotiations raises a number of
challenges; not necessarily unique to itself. For instance, how does one interpret the
$50,000? In another reading, it could be seen as a welfare handout. From a perspective
heavily invested in international standards, critique could be levelled at seeming to lack
an adequate framework for access and benefit sharing. These agreements may be helpful
in initially side stepping challenges associated with rewarding and recognising existing
intellectual property, and giving it a financial value. However, how is this value
determined, and what percentage of this value should go to indigenous communities?
Another issue includes the rewarding of any new intellectual property.
The most important point in this case study however is that a new value system is
required for a change towards sustainability where the integration of economics,
environment, culture, spirituality and society can occur simultaneously and in a balanced
way. The pursuit of economic only benefits as the underlying motivation behind the
patenting law not only creates disparities and unsurmountable tensions but also destroys
the foundations of life on Earth.
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Alternative Approaches
Are there any alternatives to the widely accepted and fast globalising intellectual
protection laws? Is there a way of circumventing intellectual property which could
provide recognition and economic rewards outside the WIPO and WTO laws? Some of the
proposed alternatives are aimed only at generating economic benefits in a well-defined
market-based world. Governing ownership, storage, sharing and use of indigenous
knowledge is much more complex than this. Alternatives to the market-based approaches
need to be holistic in order to provide economic as well as social and environmental
benefits. Protocols provide a framework for achieving just this. Example of this is the
Mt Romance case study below.
Early in 2005 The Guardian wrote:
You've probably given some thought to what your face cream is doing to your skin – but do
you ever think about where the ingredients come from? Over-harvesting of rare plants, use of
non-sustainable petrochemicals (mineral oil, petroleum), destruction of rainforests and
ecosystems, patenting of native plants, and the pilfering of indigenous people's knowledge of
flora and fauna without financial recompense are all things our bathroom cabinet conceal.
(Hancock, 2005:43)
What followed after that was a report on the groundbreaking indigenous plant
accreditation protocol of the Songman Circle of Wisdom in partnership with the USA-
based multinational cosmetics company Aveda Corporation and the exporter of Australian
sandalwood oil Mt Romance. This world first event of global importance was launched in
November 2004 at Murdoch University in Perth, Western Australia. According to this
protocol, both Aveda and Mt Romance donate $50,000 each to the Kutkabubba Aboriginal
community for sourcing their products from Australia using the land and knowledge of
the indigenous people. The money is then used by the community with no strings
attached. The partnership under the accreditation protocol provides a new approach to
protecting indigenous knowledge which is vastly different from the patenting law.
Although as at 15 September 2005, there were 1,371 sandalwood patents issues by the
US PTO between 1976 and 2005, none of them relates to the indigenous knowledge or
usage by Aveda, Mt Romance or the Kutkabubba community. The indigenous
accreditation is a voluntary undertaking under a sustainability framework which allows
for a holistic approach to indigenous knowledge. In a way, it is similar to environmental
management systems accreditation under ISO 14001 which represents a voluntary
recognition of the importance for business operations of sustaining the natural
environment. Sustaining indigenous communities where indigenous knowledge is created
is equally important and can be achieved by working in partnerships.
Dr. Richard Walley, the Songman Circle of Wisdom’s Convenor, describes the
accreditation: 
"When we go into these partnerships, we don't go with weakness saying, 'Please, Mr Aveda'
or 'Please, Mr Consumer – help us',.. We go in saying, 'We are a strong group of people
who've got a philosophy. We know this culture, we know this land, we can help you – not you
help us. We can help you.' "
(Hancock, 2005:43)
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Conclusion
The inadequacy of the current intellectual property laws is well documented. Shiva (2002)
describes the patenting of indigenous knowledge as double theft – firstly, big companies
acquire ownership over something that does not belong to them; and secondly, the
established patent rights prevent indigenous people from exploiting the economic
opportunities linked to this indigenous knowledge.
There is very little in the current patent laws that could have prevented Mt Romance (and
consequently Aveda) or any research organisation to use the same approach and reap
economic benefits comparable to the world richest pharmaceutical or for that matter any
“top ranking” businesses. What has made the change is the sustainability value system
existing in these organisations, which has driven the search for an alternative approach.
Economic recognition of the indigenous contribution is an important aspect of the
sustainability triad that can help synergistically social and environmental sustainability. 
The (paternalistic) encouragement of indigenous people to learn and use the “advantages”
of the current patenting systems is not an appropriate policy. There should be policies in
place to insure that alternative approaches, such as indigenous partnerships with
commercial companies, are applied to prevent the theft and exploitation of indigenous
intellectual property as well as deliver sustainable benefits to its traditional owners.
Siebenhüner et al. (2005), for example, state that the proper implementation of the
Convention on Biological Diversity requires new intellectual property rights and regimes
that challenge the existing legal doctrines because of the complex interactions with pre-
existing cultural frameworks. Conserving the diversity of cultural knowledge of
indigenous peoples is even harder as the only way to keep it alive is to keep it in use
(Brush and Stabinsky, 1996) and to maintain in a sustainable way the environment that
creates it.
Acknowledgements
The first author acknowledges the financial support of the Australian Research Council
and both authors are grateful to all Indigenous peoples around the world for their
wisdom and care for the planet Earth.
Sustainability of Indigenous Communities in Australia
38
1 Culture and Development PolicySustainability of Indigenous Communities in Australia
41
1 Culture and Development Policy
1.2 Targeted Messages on TV Screens in Remote
Indigenous Communities
M. McGinley*, T. Eyers**, A. Turk*, D. Franklin**, D. Featherstone***
* Department of Information Technology, Murdoch University, Perth, Australia
(E-mail: maurice.mcginley@gmail.com; a.turk@murdoch.edu.au)
** University of Wollongong
***Ngaanyatjarra Media
Abstract
This paper describes a research project to enhance the viability of remote
Indigenous communities through culturally-appropriate use of information
and communications technologies (ICT). The project investigated the use of
community rebroadcast TV infrastructure for new low cost communications
services. A key part of the project was establishment of trusting relationships
with the Ngaanyatjaara Lands communities of Irrunytju and Kanpa.
Community members, administrative staff, and external service providers
were involved in investigations into current communication problems and
potential solutions. A working prototype of a messaging system using satellite
broadcasting infrastructure to send multimedia messages to TV sets within
remote communities was developed and evaluated. Such a system could be
used by government agencies or remote communities themselves to deliver
messages about visitors to the community (e.g. health workers), emergencies
(e.g. bushfire); cultural business, sporting events, etc. The expected outcomes
of such a system are increased social capital within the region, developed
through more efficient and effective communication, leading to enhanced
viability and sustainability of remote communities.
Key Words
digital television, Indigenous remote communities, messaging, viability,
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1 Culture and Development Policyto the Sparse Adhoc Networks in Desert Environments (SAND) project (also under the
DKCRC) to provide possible future backchannels; iv) Potential links to MARVIN
project, run out of the NT Health Department, to provide one type of community
generated content for transmission over the DIRT system; v) Potential links to other
DKCRC projects; vi) Possibility of engaging WA communities, as well as, or instead of,
those in NT (due to previous research activity in WA – e.g. Turk, 2003; Turk and Trees,
2000); vii) Individuals in communities enthusiastic about DIRT; viii) Opportunities to
provide some clear and practical benefits to the communities involved.
Two suitable communities in the Ngaanyatjarra Lands area of the Eastern part of
Western Australia were keen to be involved. Irrunytju is a larger community (about
two hundred people) where the Ngaanyatjarra Media operations are located and in-
community rebroadcasts are used for TV. Kanpa is a much smaller community, utilising
DTH TV reception. Working with these two communities would thus provide a balance
of circumstances for review of the DIRT application prototypes. Approval from the
Ngaanyatjarra Council was obtained for this research collaboration. 
Researchers in the DIRT project visited the communities in June, July, August and
November 2005, and in March 2006. In addition, one of the authors of this paper
(Featherstone) lives at Irrunytju, and works as Media Coordinator for the
Ngaanyatjarra Lands. During the initial trip in June 2005 researchers (Turk and
McGinley) met with community leaders. Research collaboration proposals were
explained to them and other community members, and approval was obtained for the
project to proceed. An emulation (prototype in Powerpoint) of the proposed
application, based on ideas generated from the external stakeholders meeting, was
shown at each community as a tool to elicit community feedback and guidance.
On the whole, the feedback was positive. Discussions were also held regarding
proposals for a pilot study later in the year. Community facilities (especially ICT) were
reviewed and documented. 
In July 2005 one of the researchers (Turk) visited Irrunytju, Wanarn and Blackstone to
gain a better understanding of the operation of different sorts of communities in the
Ngaanyatjarra Lands. Detailed discussions were held with the Ngaanyatjarra Media
Coordinator (Featherstone), regarding arrangements for the proposed survey of
messaging needs and TV usage/preferences and the pilot study. In August 2005,
researchers (Turk and McGinley) visited Irrunytju and Kanpa to trial the survey
questionnaire regarding use of TV (and radio) in the communities. The survey
instrument was used during interviews with four community members at Kanpa and
ten at Irrunytju. The survey was revised and subsequently carried out in Irrunytju by
Ngaanyatjarra Media staff. In November 2005, researchers (Turk, Eyers, and McGinley)
visited Irrunytju to conduct trials of a functioning messaging system using hardware
prototypes developed for the purpose by the University of Wollongong. A further trial
of the prototype messaging system was conducted in March 2006 at both Irrunytju
and Kanpa.
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Background
There are hundreds of remote communities in Australia, mostly Indigenous and
ranging in size from a couple of hundred people to very small, sometimes temporary,
communities of a few families. Access to services is very difficult for residents of these
communities and communication (especially with respect to health, education and
economic activities) is a key aspect of community viability (C of A , 2002). For example,
it can take a few days and a few thousand dollars to send a doctor to a remote
community; so it is very important that as many people as possible are aware of the
visit. There is also considerable need for messages to be sent between communities and
within larger communities, for example, to arrange cultural “business”. 
The Desert Interactive Remote Television (DIRT) project, carried out through the Desert
Knowledge Cooperative Research Centre (DKCRC), sought to address current
problems in sending effective messages. It represents an effort to foster innovation by
bringing together: market needs and resources; new technologies and infrastructure;
and interdisciplinary research and development expertise. The goal of the project was
to combine and apply these elements to address the question: Can new satellite TV
broadcasting and broadband access technologies be used to increase the sustainability of remote
Australian desert communities?
Methodology
The research started from the premise that TVs are more common in remote
communities than computers, and hence could be a more available and more easily
used messaging medium. The work comprised three main streams: i) Consultation &
Requirements Determination; ii) Data Collection & Analysis; and iii) Solution Design &
Prototype Evaluation. These aspects were carried out concurrently and iteratively, with
output from each stream serving as input to others. A fourth aspect, Administration,
occupied a share of project resources comparable to the other streams.
Community Consultation & Requirements Determination. The Community Consultation
and Requirements Determination stream included an external agency stakeholder
workshop, a community selection process, an ongoing process of community
consultation, and three trials to evaluate system prototypes. A workshop was held in
Alice Springs in June 2004 with interested external agencies to explore communication
issues related to delivery of services to remote Indigenous communities. It produced
several ideas regarding the potential of digital interactive TV (iTV) to contribute to
remote community sustainability. The need for better cooperation between agencies
was also identified as an important issue that might be addressed by a TV-based
messaging system. 
The community selection process took more than 12 months. Communities were identified
and approached for involvement in the project according to the following (unprioritised)
criteria: i) Balance of communities using the Direct to Home (DTH) and the community
wide (analog) rebroadcast methods for receiving TV in individual homes; ii) Balance of
large/small, near/distant communities (and networks between them); iii) Potential links
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validate and consolidate understanding of technical and social system requirements.
Initial low-cost PC-based emulations based on ideas from the stakeholder workshop
proved an effective tool to communicate and validate our ideas to community members
and to elicit suggestions and new ideas. Using a laptop, a remote control, and
(in Irrunytju) a data projector, researchers were able to convey a sense of the possibilities
of iTV to community members, and to elicit constructive guidance on how these
possibilities might prove useful (or not) to communities.
Community feedback informed the design of more sophisticated functional prototypes,
capable of integrating with the existing community rebroadcast infrastructure to enable
functional community trials. Two rounds of trials in Irrunytju and one in Kanpa were
conducted. 
Use of Communication Media in Ngaanyatjarra Lands
There are a wide variety of modes of delivering messages in the Ngaanyatjarra Lands,
including : word-of-mouth; voice phone; UHF radio; Fax; e-mail; letter; radio;
videoconferencing (Irrunytju only at present) and broadcast TV. However, messages do not
always reach the intended recipient in a timely fashion, or the audience (e.g. for radio or
broadcast TV) is so wide that it would be inappropriate to send some message types via
these means.
Existing TV Infrastructure. Remote Australian desert communities receive television in three
ways. The first is Direct to Home (DTH), sent over the Optus Aurora platform and received
via individual satellite dishes and Set Top Boxes (STBs). DTH is used in very small
communities, e.g. eight houses or less. The second method is community re-broadcast
(CRB), used in larger communities. Here satellite TV programs are received at one central
satellite dish, then re-broadcast over analog channels by low power transmitters. CRB is by
far the most common method for TV reception in remote communities. Community re-
broadcast viewers use analog receivers, and hence cannot access interactive content (in the
usual way). The third method is satellite pay TV, which provides Foxtel programming. In
this research we have focussed on DTH and CRB (see Figure 1.2.1). 
Figure 1.2.1: Direct To Home and Community Re-broadcast Infrastructure
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Research Difficulties. Developing innovative technology is a difficult endeavor in any
context. The nature of the project, involving iTV and remote communities brought further
challenges. These included: 
• Conflicts in Stakeholder Expectations: There is a fundamental conflict in the attempt to
respect both the prescribed project management and scheduling demands of research
funding bodies and the need for community members to dictate their own pace of
participation. The research project may not be a high priority for community members
with numerous other demands on their time.
• Foreignness of the Subject of Research to the Communities: Community members have
little or no context to help them understand the technological concepts the researchers
were proposing and discussing with them. 
• Cultural Differences: Communication is impeded at a basic level by language
differences, more subtly by cultural differences in values and expectations, and
insidiously by suspicions accumulated over years of often unhappy interactions
between mainstream and Indigenous cultures. This means small, unintentional, actions
have potential for large disruptive effects, this however is often balanced by the
tolerance of community members.
• Distance and Isolation: The infrequency, short duration, and tight schedules of our
visits, dictated by the isolation of the communities, meant there was limited scope for
recovery in the case of a neglected or unanticipated detail in planning, equipment
breakdown, missed appointments, cultural business, or even adverse weather (all of
which occured). Small details could impact the results of an entire trip. Also people
travel regularly for social and cultural activities and community populations can vary
dramatically, affecting the potential for interaction and feedback.
The team’s response to these challenges was to plan for flexibility, with multiple alternate
layers of action. Even so, field trips never unfurled as expected. However, the
unpredictability has led to unexpected perspectives and insights. 
Data Collection and Analysis. An approach of triangulation was taken to data collection and
analysis. Data gathering methods included: direct observation of community members
viewing the system prototypes; formal and informal interviews with community members
and staff regarding specific aspects of interaction and the overall utility of the system;
community responses to specific broadcast messages – e.g. coming to the media office for
a reward; and detailed discussions with telecommunications/media personnel at
Irrunytju.
Communication Methods and Television Use Survey. The key objectives of this survey were to:
understand current communication practices and problems; understand existing TV
viewing practices and preferences; gain a deeper appreciation of relevant cultural issues
(including language) applicable within the communities; establish relationships of trust
with members of the community; and raise the profile and level of interest in the
community of the DIRT project. A total of 24 people participated in 18 survey interviews:
19 participants in Irrunytju, and 5 participants in Kanpa. When judging the significance of
this number of respondents, it should be noted that that qualitative data of this nature is
very rare, primarily due to cultural barriers.
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available). A range of potential GoDot applications have emerged from consultations with
stakeholders. The messages are of four basic types, as follows:
• Emergency Messages: These messages would be generated by emergency management
organisations to alert remote communities of potentially dangerous situations
(e.g. severe storms ; bush fires).
• Agency Messages: These messages would originate from government agencies or other
organisations. They would relate to the delivery of services to particular communities
(e.g. providing details about a forthcoming visit by health workers or legal case
managers; etc).
• Sports and Culture Messages: These messages may come from sporting associations or
could be generated by a community group wishing to advise others about a cultural or
other type of community event (e.g. concert; funeral).
• Targeted Advertisements: These could be government advertising messages, ideally
community or language group specific - using appropriate language and featuring
people and places familiar to the community. The impact is further improved if the
community participants are involved in the creation of these messages.
Functionality. Interactive TV generally assumes digital reception. This allows a given
program to have multiple components, which are presented selectively, under the control
of the iTV application. Clearly this type of interactivity is not possible with a CRB (analog)
TV situation. Given the high cost of conversion to digital television in very remote areas,
this is unlikely to happen for many years. Hence we have chosen a simpler approach,
with two key elements: an incoming message alert system, comprising transparent icons
(or “bugs”, similar to station IDs) overlaid on to the broadcast channels. The format and
timing of these icons will be controlled by the DIRT system; a separate analog channel,
which carries the actual messages, in a continuous loop.
To view the messages, users switch to the separate messaging channel, wait until the
desired message has been played, before returning to the previously viewed channel.
This provides a basic level of interactivity, where the users view messages in response to
prompting from the overlaid icons on the broadcast channel. The audio/video content of
these messages is a big improvement on text only messaging, as many Aboriginal people
understand spoken English much better than written, and audio can also be in the local
language. A set of 4 or 5 main languages should cover the majority of people in the central
Australian region, although there are many more local languages (at least 15), since most
people are multi-lingual, at least to some extent. The dynamics of this type of iTV use was
a key part of the pilot study evaluation. 
The capability of combining icons and other message alerts, delivered via the Internet,
with off-air satellite TV broadcast, is not provided by standard TV broadcast equipment.
Hence custom infrastructure to do this has been designed and built at the University of
Wollongong (Eyers, 2003; 2004; Eyers and Abolhasan, 2005). The key component of this
equipment is the Hauppauge Nexus satellite receiver card, which provides the required
reception, conditional access, MPEG decoding and TV signal generation capabilities.
These cards fit with standard PC infrastructure, thereby allowing a relatively low cost
implementation.
Sustainability of Indigenous Communities in Australia
47
1 Culture and Development Policy
Media Use. Of crucial importance to the DIRT project was the survey finding that, although
respondents enjoy a diverse range of programs, content featuring local people and activities
rates most highly. TVs are often left on for most of the day, and people often watch in
groups of five or more. However, TV viewers receive almost no information on the topics
identified in stakeholder consultations as the most relevant to community messaging needs.
Figure 1.2.2 shows the range of relevant message topics (out of a total of 8) communicated
over each potential messaging channel. 
In remote communities, the proposed television-based messaging system may have
significant advantages over internet, fax, and community notice boards, because: TV is in
people's dwellings, while other means of communication are not; TV is familiar,
alternatives less so; TV is immediate, increasing impact; TV may be more suited to oral
cultures because it can deliver messages in spoken voice format, along with relevant
images/video; TV messages are delivered to groups of people (those watching a given
television set), whereas email and fax tend to be delivered to individuals (although faxes
are sometimes displayed on community notice boards); Notification of TV messages
occurs in the course of daily activities (watching TV or activities in the house with the TV
on) whereas other mediums need development of new habits of activity for checking
information outlets; TV messages can be coordinated with TV content in order to target
specific audiences (e.g. people interested in football, people interested in culture, people
interested in music, etc).
Figure 1.2.2: Communication Channel Use for Range of Message Topics
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THE GoDot System
In response to the identified messaging needs, the researchers developed a prototype
system called “GoDot,” the key aim of which is to provide a low-cost messaging service
viewed on remote community TV sets. Messages can be generated locally, within
communities, or remotely by government agencies or service providers, then delivered toExamples of Typical Scenarios of Use
The following hypothetical scenarios illustrate ideas originating from conversations with
stakeholders: 
Finding the Refrigerator Man. The Kanpa shop’s second freezer is broken. Deliah says she passed
the plumber’s truck at the roadhouse. Adison sends a message over the television to local
communities asking people to send the plumber. Many people leave their TVs on in the
afternoons and notice when the message is broadcast in local language. Other communities,
alerted to his presence on the Lands find more work for the plumber. The plumber decides 
to stay an extra couple of days in the area, and the communities get their repairs earlier. 
(source: Kanpa, March 2006)
Closing the Road. A teacher plans a training trip to a local community a day’s drive away.
The evening before he leaves he sees a notice on TV that the road will be closed for
"cultural business". He decides to delay the trip a day. A fax announcing the road closure
has arrived in the community administration office but it’s closed for the weekend. 
(source: Irrunytju, March 2006)
The Warburton Mini-cyclone. A mini-cyclone is headed for the community. The network
broadcaster doesn’t mention it. A message is played out at News time warning people of the
local hazard. After the storm messages on the TV reassure people in other communities that
their friends and families are safe, although the roof came off an administration building. 
Some people are waiting to get on one of the 2-way UHF radios to talk about the mini-cyclone,
but the batteries in the UHF repeaters are malfunctioning, so the TV keeps them informed.
(source: Irrunytju Nov 2005)
Arranging a Funeral. Family and friends from across the lands need to know when and where a
funeral will take place. People in the communities pass faxes around or post them on the
notice board and many people find out by word of mouth. People fill up cars and trucks and
drive all day to be there. Sometimes plans change and it’s difficult to let everyone know. Some
people may miss the funeral. However people notice the TV messages about the changes and
then tell other people. They know the information is up to date. (source: Kanpa, June 2005)
Council Meeting Announcements. Attendance has improved since the Council began putting
notices of upcoming meetings on the TV. If someone hasn’t seen the fax, or is busy with
something else when they should be going to the meeting, someone who sees the message on
TV usually tells them. And everyone knows if they don’t go then their opinion may not be
heard. (source: Kanpa, June 2005)
Planning a Doctor Visit. It wasn’t unusual for the Health team to arrive after two-days travel to
find that the people they expect to see aren’t there. Faxes duly sent and posted on notice
boards seem to make little difference. More people notice the Television messages. The
messages are repeated as the day of the visit approaches. Now, even if not all the people turn
up in the morning, at least they can send a new message to everyone in the community, such
as: “If you have eye problems come to the clinic now”. (source: Alice Springs, June 2004)
Footy Matches. Nobody needs to be told about plans for football matches. Everyone already
knows when and where and who because there is such a high level of interest (usually this is
conveyed by fax and word of mouth). But announcing the winner (in local language plus
images) in a TV message adds to the fun. (source: Alice Springs, June 2004)
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Within a community rebroadcast context, however, the overlay of icons on to existing
broadcast channels raises significant licensing issues, as the community rebroadcast
license (currently) specifically prohibits changes to content. Hence we have also
developed a simpler approach, where messages are seen on the Indigenous Community
TV (ICTV) channel only. This channel is covered by a community license, which allows
this local message insertion. The timing of message insertion is determined by the
communities, not the ICTV broadcaster. The proposal is that actual ICTV broadcast would
be delayed locally (i.e. stored in a similar manner to a Personal Video Recorder) while
messages are played out, resuming after the messages are finished. As a result, viewers do
not miss ICTV content. There would be a once per day correction to the local ICTV
broadcast, done when viewers are unlikely to be affected (e.g. 3 am), to return the receiver
to real time reception.
Figure 1.2.3: Infrastructure used for message insertion
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The infrastructure required for this ICTV single channel approach is shown in Figure 3.
The DIRT message server/ICTV receiver is located with the other community rebroadcast
infrastructure. This device receives the satellite ICTV broadcast (using a Hauppauge
satellite receiver card), and passes the resulting video to the local analog TV transmitter,
similar to the other channels. The device also sends the message video to the transmitter
at predetermined intervals, interrupting the ICTV broadcast to do so. The device is also
connected to the local data network, and can hence be reached via the Internet. This
allows messages to be delivered to the server, either from computers within the
community or in other locations (e.g. Alice Springs or neighbouring remote communities).
As shown in the figure, received messages must be authorized, over a separate interface,
before local transmission occurs. 
The generation and co-ordination of messages from external agencies will be facilitated by
a shared easy-to-use communication ‘clearing-house’. The ‘GoDot’ system proposal was
developed by the researchers to assist such collaborative messaging by incorporating
standard message formats and data entry via a website. The proposed message
composition and distribution facility is called “GoDot Central”.References
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Conclusions
The messaging system proposed by this research project has the potential to improve the
viability and sustainability of remote communities, especially those composed
predominately of Indigenous people. Effective messaging can assist in a wide range of
practical activities from cultural meetings and sport to education, work and governance.
Development and maintenance of Social Capital is a crucial aspect of traditional
Indigenous culture and is the key to sustaining culture, and harmonious communities,
and providing a basis for economic development. Communication is essential to
maintaining and developing relationships that comprise Social Capital. The Australian
Indigenous kinship system (of “skins”) is much more complex than the familiar system of
grandparent, parent, sibling, uncle, aunt, niece, nephew, cousin, in-laws, etc. More people
are formally related to each other in more ways. So someone watching a local video in an
aboriginal community is more likely to see someone formally related to them. We suggest
that this may make the experience more personally relevant and engaging. The proposed
GoDot messaging system would provide a 'trellis' for Social Capital to flourish in remote
Indigenous communities.
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Abstract
An important concern within the sustainability paradigm is reconciling the
value and ethical conflicts between and within stakeholder groups, including
government, business and civil society. The lack of institutional space for such
cross-cultural dialogue is felt particularly strongly in the case of Indigenous
people. In Western Australia, Indigenous communities and their
representatives have been consistently excluded from the State decision
making and bureaucratic structures. The Federal focus upon mainstreaming
also excludes consideration of the ‘symbolic’ aspects of reconciliation which
remain important to many Indigenous people. The paper provides reflections
from a case study of Indigenous access to mainstream housing in Geraldton,
Western Australia and uses interviews to convey the voices that are often left
unheard. These interviews demonstrate the complexities of mainstreaming
Indigenous housing needs. The conclusions from the research emphasise the
need to refocus institutional practice to create space in which to better allow
Indigenous perspectives to frame research agendas necessary for holistic
approaches to Indigenous sustainability. Indigenous perspectives may include
but also may extend beyond mainstreaming as the only solution to housing for
Indigenous people in urban environments.
Key Words
Dialogue; government; housing; Indigenous, sustainability; Western Australia.
Introduction
Sustainability is based upon overarching principles that by necessity require
participation in order to define existing differences and similarities between relevant
stakeholder groups. The Western Australian State Sustainability Strategy (GWA, 2003)
has provided an important foundation for sustainability in Western Australia.
However, further definition and implementation are required at the local and regional
levels and these are also significantly affected by national policy. Indigenous
sustainable development is strongly impacted by Federal concerns about
mainstreaming with a focus on the visibility of measurable outcomes. This leaves little
space for conversations about reconciliation that are required for a holistic approach to
Indigenous sustainability.community and organisations (eg the Bundiyarra Aboriginal Community Corporation
which is an umbrella body responsible for administration, support and coordination of
services for Indigenous people in Geraldton) as well as nine days of 28 extended field
interviews with a sample of tenants (in public and community housing, in Indigenous-
specific housing and outside these two groups, eg private rental tenants), housing
providers and other agencies supporting Indigenous people to achieve better housing
outcomes. In total 24 Indigenous people were interviewed. The interviews were semi-
structured and conversational and conducted in individual and focus group settings.
Reflections from the Case Study
The experience from Geraldton provides useful material for reflection upon the obstacles
and opportunities in crossing culture within the current policy framework of
mainstreaming. 
Discrimination. An inquiry by the Equal Opportunity Commission (2004) revealed that
there are two types of discrimination in the provision of public housing to Indigenous
people in Western Australia with broad consequences – direct and indirect, and
particularly warns about the irrevocable damage that indirect discrimination can cause.
Racial discrimination towards Indigenous people has persisted in the history of
Indigenous housing (eg Neutze, 2000) and is widely reported (Berry et al., 2001; Gordon
et al., 2002; EOC, 2004). The issue of discrimination among public housing authorities is
complicated as the government does not adopt direct discriminatory policies and
practices. Hence the question that needs to be addressed is the impact of possible non-
overt or indirect discrimination and perceptions of discrimination by Indigenous clients.
From an Indigenous perspective racism and racial discrimination are often not easily
defined, particularly in a prevailing institutional system which has a historic culture of
racism in its instrumentalities. Suspicion, distrust and a feeling of powerlessness in the
face of the State system are felt by many Indigenous people. Discrimination data is very
limited as Indigenous people may not complain due to the difficulties they experience
with the written, legalistic and time requirements that the process of substantiating racial
discrimination demands. Power and cultural issues exacerbate this problem (EOC, 2004).
Perceptions of discrimination also impact on the degree to which Indigenous people
access services.
• Housing staff behavior. The regional housing manager appears well respected within the
Geraldton non-government organisational community, he is “not immune to sit down and
have a yarn.” There is a strong recognition that he makes an effort to get out to the
community and is prepared to work in collaboration towards the clients’ best interest. One
interviewee however noted that he has little direct contact with the clients and is thus
unaware of issues that may be occurring at the front counter where staff behaviour is
often inconsistent with existing policies. Another interviewee noted that there is hidden
discrimination, exacerbated by the fact that Indigenous people often do not complain
formally: “What proof do we have?”
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This paper reflects upon a case study of Indigenous access to mainstream urban public
housing based in Geraldton, Western Australia (WA). The analysis of this case study was
part of a wider national project on Indigenous Access to Mainstream Public and
Community Housing which involved a multi-methodology approach including case
studies (Flatau et al., 2005). The Geraldton case study had a particular focus on
mainstream public housing given the available mix of housing stock. The paper analyses
firstly recent Federal housing policy in regards to its emphasis on mainstreaming in urban
centers. It then moves to describing the case study and the themes that emerged from it.
Conclusions focus on the changes required in the research agenda and institutional
approach for achieving a cross-cultural dialogue.
Housing for Indigenous People
The current Federal coalition came to office in 1996 and established a policy approach to
improve the practical outcomes of government spending on Indigenous housing, health,
employment and education. This approach, known as ‘practical reconciliation’, is seen by
Federal policy makers to require the mainstreaming of programs and projects, including
those that were previously managed by the now dismantled Aboriginal and Torres Strait
Islander Commission (ATSIC). There has been a recent shift in Indigenous housing policy
and program assistance to an increased emphasis on targeting Indigenous-specific
housing assistance funding and programs to remote Indigenous locations, and the better
tailoring of mainstream housing assistance to service and accommodate Indigenous
people in regional centers, towns and cities. 
An increased focus on improving access to mainstream services has also been supported
by a number of Indigenous peak organisations in the past (eg ATSIC, 2002). In addition,
the National Strategy for Overcoming Disadvantage states as a major objective ”[a]n increase
in the proportion of Aboriginal and Torres Strait Islander peoples who successfully gain
and maintain public housing and private rental accommodation” (Council for Aboriginal
Reconciliation, 2000).
Case Study: Indigenous Access to Mainstream Urban Public
Housing in Geraldton, WA
Geraldton is the administrative and service centre of the Mid West Region in Western
Australia. It services the area of land that extends from Coorow in the south to Exmouth
in the north and inland to Wiluna. Geraldton had a total population of 19,179 at Census
2001, including 1,756 or 9.2% Indigenous persons (compared with 3.2% for WA as a
whole). The Indigenous population of Geraldton is much younger than its non-Indigenous
population. Indigenous disadvantage is evident in median family incomes being lower
than for the non-Indigenous population. Geraldton has a relatively large public housing
stock. The Homeswest Regional Office, located in Geraldton, owns an estimated 11% of it
(Walker, 2004). In contrast, it has a small community housing stock and the majority of
these properties are not long-term mainstream community housing properties. 
The research was undertaken in Geraldton in September 2004 and focused upon
mainstream public housing. It involved a thorough analysis of all relevant literature and
documentation related to Indigenous housing, establishing a rapport with the Indigenous
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recalculate rent. There appears generally to be institutional sympathy for those clients
who are unable to turn their family away.
• Indigenous people need more support at the beginning and during tenancies. Indigenous
people may not have the home management and urban living skills (Cooper and Morris,
2003) which are often required to maintain mainstream public and community housing
stock in addition to living alongside often non-Indigenous neighbours. Hansen and Roche
(2003: 4) state “there is recognition that white people’s housing is a complex system with
rules, codes and values of operation. Not everyone understands these rules.” They
advocate the importance of SHAP (Special Housing Assistance Program) in its capacity to
cross the cultural divide and assist Indigenous people, particularly those most at risk of
eviction. The strengths of SHAP include: long-term intervention; partnerships, home
visits; minimal documentation; acting as translator, mediator, counselor and advocate; and
doing whatever it takes to counter the threat of eviction. 
In Geraldton clients are often moving from transitional and crisis community housing to
long-term mainstream public housing. There was suggestion that a more supportive
program (like SHAP) be delivered at the beginning of the tenancy which would also help
with other aspects of life including furniture and financial management. Concerns were
raised about imposition and intrusiveness but most interviewees recognised a need for
such a program. One noted that it would be better if Indigenous people at least had a
choice. Programs such as SHAP are considered to need more resources and more time:
“Just having a cup of tea for a while… it takes three months just to get people’s trust.” The
system is however primarily focused towards rapid outcomes and outreach generally was
noted to be severely underfunded. 
• Feelings of shame, shyness, lack of trust and fear of prejudice. Feelings of shame, shyness and
fear of prejudice are likely to lead to underutilisation of services (HRSCATIA, 2001). In
addition, people may not feel comfortable with or even be able to, for cultural reasons,
explain spiritual and other personal issues to mainstream housing personal (Hansen and
Roche, 2003). One interviewee stated that because of historical prejudice: “Indigenous
people feel they are being abused all the time.” Another noted a historical fear of
authority. Many of the non-government agencies discussed the lack of trust that
Indigenous people have towards either government or non-government organisations.
One interviewee stated that whether Indigenous people will walk into an agency is
heavily dependent on the extent of their need. An agency interviewee admitted: “We don’t
have time to get their trust.”
In any case Indigenous people in Geraldton frequently do not feel comfortable accessing
housing services. However when required, they often approach a non-government agency
and ask that it negotiates on their behalf because they feel uncomfortable going to
Homeswest. One Indigenous interviewee was not sure that shame was a factor and
instead stated: “It is easier to nod. There is something within us. It is the Aboriginal way.
Is there something within us that should say I don’t know what you are talking about.
Can you help me? Not sure that this is the same as shame… sometimes people are not
able to find the words… if I admit this I might also have to admit that I only have the
bond, I don’t have next week’s rent.” 
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• Indigenous and agency knowledge of the system. There is a feeling in the non-government and
community sector that not everyone understands the government’s rules and language. For
example, Indigenous people and most agencies often did not realise that they could still
apply for housing whilst they have incurred debt if they agree to enter into a debt repayment
scheme. An agency interviewee stated: “Homeswest is a mystery to me.” Further interview
excerpts are: “Indigenous people can’t see the logic as to why – all I am asking for is a simple
thing and you are telling me you can’t give it to me – why?”; “…now there are so many do-
gooder organisations around and people go and complain to them and they spend lots of
time trying to sort out a trivial little problem which should not have been a problem in the
first place, if the tenant understood the circumstances.” It is felt that the policies, rules and
regulations change on a regular basis. There exists very little to no understanding about the
difference between mainstream and Indigenous specific housing (managed by two different
funds) within the public housing system in Geraldton. Neither the agencies nor Indigenous
community members interviewed were aware of the two different housing systems within
public housing.
• Accountability. One agency relayed a case where an application for priority housing had
been lost for five weeks. The client was required to start the whole process again. According
to this agency, this had not been the only time such an incident occurred and the then
housing manager had stated ‘don’t worry, it’s not uncommon’. 
• Communication. Illiteracy is a problem faced by Indigenous people when filling out forms
and responding to letters. This is a significant obstacle to communication with major
implications for the accessibility of the Homeswest system and the sustainability of tenancies.
During the interviews the communication style at Homeswest was stated to be loud,
intrusive and lacking patience in explaining relevant issues and policies. A common point
raised, particularly within both agency and community Indigenous interviews, was that the
front counter is too high and thus creates a perceived barrier between staff and clients which
becomes a conversational barrier. It is believed to exacerbate the lack of trust (both real or
perceived) between the clients and the housing system. 
Indigenous cultural and historical factors. Many of the Indigenous interviewees referred to a
cultural mismatch. One Indigenous community member questioned how the Indigenous
uniqueness could ever be mainstreamed.
• Mobility. Indigenous people move for reasons such as family commitments, employment,
education, access to health and other services. A challenge in public housing is how to cater
for a nomadic lifestyle and still meet bureaucratic accountability requirements including
renting (Neutze, 2000). With the aim of keeping the system up to date and as a result of
mobility, people are removed from the waiting list after a year. Letters sent to the family often
do not reach the applicant. The interviews could not provide an alternative working solution. 
• Extended family and overcrowding. Indigenous people are considered to be (and state to
be) concerned with keeping their families happy and will make sure everyone’s needs are
met before paying the rent. One interviewee noted that overcrowding is part of the ‘mob’s’
way and that the issue was instead the durability of the houses. The sustainability of
tenancies is affected by unintended damage to the houses resulting from overuse of
infrastructure. The housing system does not capture overcrowding from extended families as
they are not usually present during inspections. Visitors are allowed to stay for 8 weeks and
then are expected to pay rent (which was considered reasonable by the interviewees).
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design with no verandahs. One interviewee noted that the houses were like ‘rabbit
warrens’. The use of gas bottles rather than solar energy for heating was questioned as
Indigenous families are often unable to afford the expenses. Many of the interviewees
pointed to the inappropriateness of a tiny house and a huge yard. In most cases
Indigenous people do not have the available funds necessary for garden maintenance.
One interviewee suggested that Homeswest should move towards more concrete paving
and native plants which not only use less water but also require minimal maintenance. 
• Inappropriate allocations. Placing feuding Indigenous families next to each other appears
to have a history in Geraldton. People seemed less concerned with being next to non-
Indigenous neighbours as they do with Indigenous people who may cause them harm,
including violent partners. Most of the interviews believed that the Indigenous
community preferred dispersed Indigenous housing stock. There is a common perception
that the family is not “matched” to the house very well. Large families when they are able
to get a house are placed in houses with one bathroom and a single mother with 2 children
is placed in a large house. This appears to create friction amongst the community and
exacerbates existing tension between the Indigenous population and Homeswest.
Socio-economic poverty. Often subsidised accommodation within mainstream housing
services may still be more than the typical Indigenous family group can afford. Neutze
(2000) writes that even with rent rebates, a significant number of Indigenous households
rely solely on pensions, unemployment benefits or other social security payments which
are minimal and insufficient to maintain regular rental payments. Ross (1987) comments
that although Indigenous household size and resultant income may make the tenancy
ineligible for rental assistance many household members do not perceive that they have
a responsibility to pay rent. This leaves the leaseholder disadvantaged. Poverty in
Geraldton was cited as a reason for overcrowding with some extreme cases, such as four
families in one house. One interviewee stated that Indigenous people do not have
hereditary wealth and that it will take 200 years to get the economic base at a
comparative level. 
• Family obligations and sharing of income. Indigenous households are complex social and
economic units and are likely to consist of more people across several generations and
family groups. Severe poverty may result because of visitor-induced economic stress.
In any case, family obligations and sharing of income amongst family members who are
in need of financial assistance is common (Berry et al., 2001). Keeping family happy and
fed is more important than keeping the system happy. Being isolated from family is not
an option.
• Family and domestic violence. The tenancy in Geraldton is often in the name of the
woman. Violent partners create maintenance bills which lead to eviction. Women need to
be able to call the police and report their partner to Homeswest to avoid being responsible
for any damage. However they are unable to access emergency and crisis accommodation
without also reporting their partner. The fear of deaths in custody in addition to fear of
their partners was cited as major obstacles. The wait for crisis accommodation is
considered to be too long and often women are going back to violent partners after
moving from house to house with their children.
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Lack of appropriate, affordable and available accommodation. European style mainstream public
housing is in many instances inappropriate for the requirements of Indigenous people.
Some of the reasons include the inflexibility and immobility that this style and delivery of
housing requires, the inability of the inhabitants to influence their surrounds and also that
European housing tends to be isolating relative to the communal structures of Indigenous
camp environments. These problems are exacerbated when an Indigenous family is
further isolated within non-Indigenous neighborhoods as may occur within public
housing accommodation (Neutze, 2000). Neutze (2000) believes that most Indigenous
people prefer European-style housing rather than a style of housing they perceive as
second rate. The difficulty lies in the fact that this type of housing does not typically suit
the Indigenous lifestyle. Overcrowding is common amongst Indigenous communities
(CACH, 2001; Durkay et al., 2003). The average Indigenous household compromises
3.7 people compared with 2.7 for non-Indigenous households, and households of more
than 10 people are common. Hostel accommodation is often not affordable to many
Indigenous visitors who instead seek shelter with family within the local housing stock.
The large number of residents places extra demand upon housing equipment which is not
seen to be sufficiently robust and durable.
• Sub-standard housing. One interviewee in Geraldton noted the differing understandings
of what maintenance is, particularly in a context in which public houses assigned to
Indigenous people are seen to be old and requiring continual maintenance. Conflict arises
between the WA Department of Housing and Works and the tenants as to who is
responsible for damage within the house. This became a tension within the interviews as
many stated that tenants are not being provided with quality housing in the first place.
The incentive to care for a sub-standard house is limited. One interviewee stated: “Some
of these houses are older than me …I’ve got clients who are great grandparents and who
were kids in these houses.” The old age of some houses is recognised by the public
housing system and is used as an excuse for poor maintenance. Another interviewee
stated: “People often don’t put their name on the list because it is not worth it.” 
A few of the interviews discussed how Indigenous women had encountered difficulty in
getting locks on the doors and security screens on the windows. One account is of a single
mother with a toddler who was trying to separate from a violent partner. This agency
interviewee commented that Indigenous people do not have the confidence to
continuously approach the Department. Another interviewee noted that: “You need to
make a song and dance and then they listen. The buggers don’t pull out all the stops.”
This was seen to be a particular issue for those Indigenous people who suffer ill health
and domestic violence and are thus incapable (physically, mentally and emotionally) of
pushing the system.
The relationship to health and housing was a major theme within the interviews in
Geraldton. One interviewee stated that: “There is a presumption that black fellas are
bullshitting, that they are using health as an excuse to get a flash house.” There appears to
be some tension as to whether or not Indigenous complaints of sub-standard housing as a
cause of ill-health, primarily asthma, are valid.
• Housing and garden design. Houses are also not considered to be durable enough to
weather large Indigenous families which are more a norm than an exception. A desired
housing configuration is 5 bedrooms and 2 bathrooms with verandahs also considered a
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The case study of the Indigenous access to mainstream public and community housing in
Geraldton, Western Australia revealed that the current institutional structures do not cater
appropriately for the needs of Indigenous people who are often let down and are still
subjected to institutional discrimination. It thus brings into focus the existing complexities
within a policy framework that is orientated towards further mainstreaming. It also
brought into the focus of attention the needs for cross-cultural communication in which to
better allow changes in the research and action agendas beyond pre-determined solutions
to what are complex realities. Such an approach can allow for crossing the existing
boundaries, restructuring of power relations and help achieve a more sustainable way of
life for Australia’s Indigenous people. 
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Government Fragmentation and the Silo Approach to Service
Delivery
The Australian health and welfare service system is based on a silo system of service provision.
This means that social problems are responded to as a single unit of service with little
consideration of individuals who have complex and interacting lives. The difficulty faced by
Indigenous people in accessing the service system is that they may need to go to one agency to
discuss financial issues, another agency to find help with family violence, yet another agency to
find assistance for housing and so on. Those people who have the greatest need are less likely to
access specific services and are less skilled at accessing the system (DATSIP, 2000). In many
cases the agency funding is defined for certain purposes whilst the need may lie elsewhere.
Imposed definitions of need do not often allow for locally determined needs (Berry et al., 2001).
Inter-sectoral collaboration between agencies is difficult to achieve, particularly with a desired
outcome of flexible long-term funding that is responsive to local need.
There are two major operational models of coordination in Geraldton which compete with
each other to some extent (largely due to local politics):
• Geraldton Aboriginal Reference Group: This initiative is aiming to increase Indigenous
representation within a whole of government approach.
• Stronger Families: The program (arisen from the Gordon et al., 2002 inquiry) is based on a
case management approach and uses a whole of government model to cater for
individuals or families.
Both are constrained by confidentiality requirements – agencies need consent from the client in
order to work together. However, both models on the whole are considered to be successful.
Agencies are more able to understand the wider picture before taking action which may be
against the client’s interests, for example eviction. It is felt by the non-government
organisations that they work better together with other non-government organisations than
with government although most have a reasonably good relationship with the WA
Department of Housing and Works. One interviewee did however note that personalities
between the organisations do affect relationships and a few of the interviewees discussed the
presence of competition. 
One interviewee noted that the Department is: “More under the pump … doesn’t have time to
interact with other agencies.“ There are of course other differences between the Department
and non-government organisations. The non-government organisations are often in the
position where they are: “Going in to bat for the client. “ One of the non-government
organisational staff members noted that: “The difference between government and community
organisations is that you need to fit the service to the client rather than fitting the client to the
box before you qualify for a service.”
The need for a one-stop shop is well recognised. It is felt that Indigenous people go from
organisation to organisation and no one gets back to them. There are plans for a joint venture
for crisis accommodation which includes a workshop with the aim of getting people in crisis
accommodation to be active. One interviewee noted that the issue of homelessness needs to be
addressed, firstly from a holistic point of view and then in relation to drug abuse. It is well
recognised that the crisis accommodation and public housing systems need to better cater for
Indigenous people within a whole of government model. There is currently no supporting
program for people who are exciting crisis accommodation and entering public housing.
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3.1 Energy Service Levels for Remote Indigenous
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T. Beale
Indigenous Essential Services Branch, 
Northern Territory Department of Planning and Infrastructure, 
GPO Box 1680, Darwin NT 0801
(E-mail: antony.beale@nt.gov.au)
Abstract
A model for Energy Service Levels in remote Indigenous communities has
been developed to provide adequate and sustainable material quality of life
through reasonable access to energy services.
Eight human energy needs fundamental to safe and healthy living are
proposed. These needs require energy services that enable Water Supply,
Lighting, Cooking, Water Heating, Cold Storage, Washing Clothes, Climate
Control and Amenities. 
A daily energy requirements model has been constructed based on these
energy needs. Energy sources considered within this model are electricity,
liquid petroleum gas (LPG) and firewood. Energy requirements have been
quantified using a standardised model of a 3 bedroom house with 5 occupants
based on analysis of data collected for the Northern Territory Remote
Indigenous Communities Energy Database.
Five Energy Service Levels for remote Indigenous communities are established
through evaluation of the daily energy requirements model:
Key Words
Electricity, energy, energy needs, Indigenous, remote communities, service levels
Introduction
This Paper proposes a model for Five Energy Service Levels in Northern Territory
remote Indigenous communities. Research was conducted as part of the Northern
Territory Energy Case Study 2005-06 (NTECS) undertaken for the Ministerial Council
on Energy Indigenous Action Plan by the Indigenous Essential Services (IES) Branch of
the Indigenous Infrastructure Unit within the Northern Territory Department of
Planning and Infrastructure.
Service level proposals developed within this Paper are aimed at providing a level of
sustainable energy service that enables safe and healthy living and an adequate
material quality of life. Cooking
Cooking food is a universal human activity that requires energy. 
Water Heating
Water heating is essential to washing people. Whilst it is possible to wash in cold water
and live hygienically, provision of hot water provides greater certainty that standards of
hygiene will be achieved and/or maintained.
Washing Clothes
Washing clothes is essential to healthy living. Washing machines help to ensure that
clothes are washed adequately and regularly. Whilst clothing can be adequately washed
by hand, washing machines provide greater certainty that standards of hygiene will be
achieved and/or maintained. Washing machines do not require continuous energy supply
as use can be deferred to times when system load is lowest.
Climate Control
Temperature control assists recovery from illness and control of respiratory infections.
In Central Australia cooling of houses is important at times of high temperatures.
Conversely, near zero winter temperatures increase the importance of heating.
Amenities
Education: energy assists education in remote Indigenous communities through provision
of power to operate information and communication technology devices. 
Productive activities: energy provision enables greater personal and community
productivity leading to economic development and improved quality of life. 
Entertainment: availability of energy for home entertainment provides remote Indigenous
communities with a quality of life equitable with that of other Australian communities.
Energy Needs Prioritised
Basic human energy needs are prioritised in terms of desirable social outcomes. Climate
Control is placed intermediate between Healthy Living and Amenities, as it has common
factors with each.
Table 3.1.2: Prioritisation by social outcomes
Priority Policy Outcome Basic Human Energy Needs
1 Safety Water Supply
Lighting (& Smoke Detection)
2 Healthy Living Cold Storage
Cooking
Water Heating
Washing Clothes
3 Material Quality of Life  Climate Control
Amenity
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Energy Needs
Proposed remote Indigenous community energy service levels are premised on an
evaluation of human energy requirements that establish eight basic human energy needs
fundamental to safe and healthy living, as indicated in Table 3.1.1.
Table 3.1.1: Eight fundamental energy needs 
Energy Needs Primary Driver Reference
NIHG(a) WEC(b) UNCHS(c) IHANT(d)
Water Supply Health (subsistence) 4
Lighting Safety 44
Cold Storage Health (nutrition) 44
Cooking Health (nutrition) 44 4
Water Heating Health (hygiene) 4 4
Washing Clothes Health (hygiene) 4
Climate Control Health (environmental) 44 4
Amenities Education, Productivity 
and Lifestyle 4 4
(a) National Indigenous Housing Guide (Australia, 2003).
(b) World Energy Council (WEC/FAO, 1999).
(c) United Nations Centre for Human Settlement (Ramachandran, 1984).
(d) Indigenous Housing Authority of the Northern Territory (IHANT, 2002).
Remote Indigenous Community Energy Needs
Water supply
Potable water supply is vital to human habitation, whether this is a bore with a solar or
wind pump, reticulation or supply of packaged water. Filtration or treatment is a normal
requirement. 
Lighting (and Smoke Detection)
Lighting: lighting at night time is fundamental to human safety. 
Smoke detection: houses constructed to the requirements of the Building Code of Australia
require the installation of hard wired smoke detectors.
Cold Storage
Refrigeration and freezing of food is essential to good nutrition and food safety.
Refrigeration in remote community households provides for long term cold storage of
essential foodstuffs and medicines. Refrigeration requires continuous energy supply.
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Energy service levels for remote Indigenous communities have been established by
combining the prioritised policy outcomes with basic human energy need categories.
Standards for energy services provision in remote Indigenous communities
Level 1 Energy Service 
A level of energy service providing sustainable safe living with:
• limited capacity for the allocation of energy to healthy living needs;
• no capacity for climate control or amenities.
Energy for cooking is provided by the householder.
Safety Healthy Living Material Quality of Life
Water Supply Cold Storage (No provision for material
Lighting quality of life)
Smoke Detection
Level 2 Energy Service 
A level of energy service that enables sustainable safe and healthy living with:
• limited capacity for the allocation of energy to climate control and household amenities.
Energy for cooking is provided by the householder.
Safety Healthy Living Material Quality of Life
Water Supply Cold Storage Climate Control (limited)
Lighting Washing Clothes (deferred load) Amenity (limited)
Smoke Detection Water Heating (solar)
Level 3 Energy Service 
A level of energy service that enables sustainable safe and healthy living with:
• greater capacity available for the allocation of energy to washing clothes and amenities
• limited capacity for climate control.
Energy for cooking is provided by the householder.
Safety Healthy Living Material Quality of Life
Water Supply Cold Storage Climate Control (limited)
Lighting Water Heating (solar) Amenity 
Smoke Detection Washing Clothes
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Daily Energy Requirements Model
A model of daily energy requirements has been constructed for each prioritised energy
need category, based on projections of estimated usage in a 3 bedroom house occupied by
5 persons. Assumed levels of energy consumption correlate with a mid range of
household energy audit data collected for the NTECS in 2005 from a sample of
63 Northern Territory remote Indigenous community houses. 
It is noted that NTECS data indicates household occupancy levels well above the rate of
5 persons per 3 bedroom house. However, no direct correlation between number of
occupants and energy consumption is evident in the data, with energy consumption in a
number of cases being less (per capita and/or in total) in houses with more than
10 occupants than in houses with 5 occupants. 
Table 3.1.3: Daily Energy Requirements Model (based on a 3 bedroom house with 5 persons)  
Energy Needs Standard Household Profile Alternative Energy Sources
Electricity Solar   Fire  LPG Solar 
HWS wood bore pump
kWh/day MJ/day MJ/day MJ/day MJ/day MJ/day
Water (a) 4 15 26
Lighting (b) 0.5 2.5
Cold Storage (c) 2.5 10
Cooking (d) 4 15 124 (i) 6.5
Water Heating (e) 2.5 10 36
Washing Clothes (f) 1.5 5
Climate Control (g) 3.5 12.5
Amenities (h) 1.5 5
Total 20 75 36 124 6.5 26
(a) Based on 2000 litres per day per 3 bedroom house with 5 occupants. kWh is estimated
based on operation of a 4kW diesel generator for one hour per day at the minimum
viable community water supply flow of 2000 Litres/hour per house. 
(b) Includes Smoke Detection.
(c) Alternatives for appliances within this category are electric stove and/or other electric
cooking appliances, LPG stove or wood cooking.
(d) Alternatives within this category are solar hot water system with or without an
electric booster.
(e) Options for Cold Storage are a refrigerator and/or freezer.
(f) In small capacity supply systems washing machine use can be deferred to times of
low load.
(g) Most Northern Territory Indigenous Housing remote housing designs have ceiling
fans as standard built in devices. Ducted evaporative air conditioning systems are
standard in arid regions. 
(h) Includes operation of one TV 6 hours per day (estimated 2.16MJ per day).
(i) Based on an estimate of one 4kg open fire per day. Note that an open fire serves
multiple needs (heating, social ambience etc). Cooking is taken as the primary need. 
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LPG is identified as an alternative source of energy to electricity for cooking. 
Under this model the householder is responsible for LPG supply costs. Very remote
Indigenous communities are likely to have difficulty in accessing LPG refilling
services. In addition, some remote Indigenous communities are reported as being
reluctant to use LPG due to safety concerns. Expanded use of LPG can be assisted
through supported arrangements for the supply of LPG to remote Indigenous
communities and education and training programs relating to the safe operation of
LPG appliances.
Firewood
Firewood is identified as an alternative source of energy to electricity for cooking.
Under this model the householder is responsible for firewood supply costs. In the
Northern Territory it is estimated that up to 33% of the energy currently used in
cooking is provided by firewood. Data collected indicates that cooking with firewood
occurs most frequently in service level 1, 2 and 3 communities. Options for the
support of communities utilising firewood for cooking as an alternative to electricity
are the development of better wood burning techniques and assistance to improve the
management of remote Indigenous community firewood resources. 
Solar Hot Water
Solar hot water systems are standard fixed hardware devices in Northern Territory
Indigenous community houses. Electric boosters are only recommended for service
levels 4 and 5 as smaller electricity supply systems are unlikely to have the capacity to
support sustained booster use.
Allocation of Energy Service Levels
Energy service levels are allocated in accordance with criteria for the assessment of
community viability, size, service infrastructure and availability of network electricity.
Table 3.1.5: Criteria for allocation of community service levels
Criteria Measurement 
1 Community Occupancy Status Permanent or non-permanent occupancy
2 Housing Standard Number of houses that meet the minimum 
standards of the National Framework for the 
Design, Construction and Maintenance of 
Indigenous Housing (Australia 1999).
3 Remote Community Supply 
Grid Capability Potential to form part of a grid
4 Network Proximity Availability of electricity network access
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Level 4 Energy Service 
A level of energy service enabling sustainable safe and healthy living, climate control and
household amenities. Excessive demand may result in outages.
Safety Healthy Living Material Quality of Life
Water Supply Cold Storage Climate Control
Lighting Cooking Amenity
Smoke Detection Water Heating
Washing Clothes
Level 5 Energy Service 
A level of energy service that enables sustainable safe and healthy living, climate control
and household amenities.
Safety Healthy Living Material Quality of Life
Water Supply Cold Storage Climate Control
Lighting Cooking Amenity
Smoke Detection Water Heating
Washing Clothes
Five Levels of Energy Service Provision
Electricity
Electricity provision levels per dwelling for energy service levels have been calculated
using the Daily Energy Requirements Model.
Table 3.1.4: Daily Energy Provision Levels 
Supply System Small Diesel Diesel Generator Remote
Generator or Solar or Diesel/Solar Community
Battery System Hybrid System Supply Grid Network
Service Level 1 2 3 4 5
Energy Need kWh/day/ kWh/day/ kWh/day/ kWh/day/ kWh/day/
dwelling dwelling dwelling dwelling dwelling
Water NS* (Solar) (Solar) (Solar/grid) (Solar/grid)
Lighting 0.5 0.5 0.5 1 1
Cold Storage 2.25 2.25 2.25 3.5 3.5
Cooking (Other) (Other) (Other) 5 5
Water Heating NS (Solar) (Solar) 2.5 2.5
Washing Clothes NS (Deferred load) 1.5 2 2
Climate Control NS 2.25 3.5 5 5
Amenities NS 1 1.5 3 3
Total 2.75 6 9.25 22 22
*NS – Not Supported
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Chart 3.1.1: Decision model for the allocation of service levels
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Select Community
Service Level 5
Is community permanently occupied
Iscommunity connectedtoa
Remote Community Supply Grid?
Do houses meet standard?
Yes
Yes
Do>3 houses meet standard?
Yes
Yes
Iscommunity connectedtoa
CommercialNetwork?
Yes
Yes
No Service Level 4
No Service Level 3
No Service Level 2
No Service Level 1
No No Service
Conclusion
Five energy service levels are proposed for permanently occupied Northern Territory
remote Indigenous communities. Householders in communities that are not grid
connected are required to take responsibility for specified aspects of their own energy
requirements. Service provider responsibility is assumed for the provision of a minimum
level of energy service to enable safe living in a remote environment. Proposed energy
service levels are summarised in Table 3.1.6.
Table 3.1.6: Energy Service Levels For Remote Indigenous Communities
Energy 
Service Service Target 
Level Description Community 
1 Minimal electricity supply adequate for Very small communities without 
safe living. adequate housing provision.
2 Electricity supply adequate for safe and 
healthy living with cooking needs serviced 
through householder supply of LPG  Very small remote Indigenous
and firewood.  communities.
3 Electricity supply adequate for an 
enhanced level of safe and healthy living  Small remote indigenous 
with greater capacity for amenities.  communities.
4 Demand limited electricity supply  Medium to large remote 
adequate for all needs.  communities that are not 
network connected.
5 Electricity supply that is equivalent
to urban electricity supplies and that is Network connected remote
adequate for all needs. Indigenous communities.
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Abstract
The Remote Area Essential Services Program (RAESP) manages the repair and
maintenance of power, water and wastewater systems in remote Aboriginal
communities in Western Australia (WA) on behalf of the Department of
Housing and Works, Aboriginal Housing Infrastructure Directorate. 
RAESP aims, amongst other things, to provide safe drinking water to these
remote communities. This includes managing maintenance, repairs and
installation of water supply and treatment infrastructure, administering an
extensive sampling and testing program, and reporting to the Western
Australian State Advisory Committee for the Purity of Water. 
Key Words
Aboriginal, drinking water, Indigenous communities, water supply, water quality 
Introduction
Since 1986 the Western Australian State Government has gradually assumed responsibility
from the Federal Government for costs associated with the repair and maintenance of power,
water and wastewater infrastructure in remote Indigenous communities with populations
over fifty in WA. The Remote Area Essential Services Program (RAESP) was established in
1998 by the Department of Indigenous Affairs (DIA) to provide improved service delivery to
Indigenous communities for the management and maintenance of essential service
infrastructure, associated with the provision of power, water and sewerage services.
The Department of Housing and Works (DHW) assumed responsibility from DIAfor the
funding and management of RAESP in 1999. RAESP currently oversees the repair and
maintenance of power, water and wastewater infrastructure in 92 Aboriginal communities
throughout Western Australia. The Contracted State Program Manager (CSPM), currently
Parsons Brinckerhoff (PB), manages the repair and maintenance and capital works program.
PB reports to the Aboriginal Communities Essential Services Steering Committee (ACESSC),
which includes members from DIA, DHW, Department of Families, Community Services and
Indigenous Affairs (FaCSIA), Office of Energy (OoE), Economic Regulation Authority (ERA),
Department of Health (DoH), Department of Employment and Workplace Relations (DEWR),
and the Department of Education and Training (DET). Cyclical maintenance, emergency
repairs and water sampling is undertaken by three contracted Regional Service Providers
(RSPs) in three regions of WA – Kimberley, Pilbara/Gascoyne, and Goldfields/Western Desert
(see Figure A, Appendix A). Australian Drinking Water Guidelines
The ADWG have been developed by the National Health and Medical Research Council
(NHMRC) in collaboration with the Natural Resource Management Ministerial Council
(NRMMC). The ADWG are recognised nationally as a model for best practice in water
quality management, and are the criteria to which RAESP is assessed in relation to water
quality provision.
The ADWG are intended to provide a framework for good management of drinking water
supplies that, if implemented, will ensure safety at point of use. They are designed to provide
an authoritative reference on what defines safe, good quality water, how it can be achieved and
how it can be assured. (ADWG, 2004)
RAESP is aiming to implement the ADWG (2004) in all aspects of water quality
management. 
Raesp and Water Supply
RAESP, managed by PB, administers maintenance, repairs and installation and water
quality analysis of water supply and treatment infrastructure from the origin of the water
source to the consumer. This source-to-tap management strategy (see Figure 4.1.1) is in
line with the water quality management principles of ADWG (2004). 
Figure 4.1.1: Example Flow Diagram, Catchment to Consumer
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A key objective of RAESP is to provide safe drinking water to these communities.
This involves managing an extensive water sampling and testing program; maintenance,
repairs and upgrades of water supply and treatment infrastructure; and regulatory
compliance reporting to the Western Australian State Advisory Committee for the Purity of
Water (the State Advisory Committee). 
This paper explores the guidelines under which RAESP operates in managing water quality,
the methodology PB uses in the delivery of safe drinking water as part of the program, the
operational systems of water source protection and water infrastructure management, the
complexities that PB meets in managing RAESP, and the possibilities for the future
sustainability of water quality under RAESP in Western Australia. This paper describes the
present status of water supply in remote Indigenous communities, including levels of
responsibility, current sampling programs, source-to-tap management of water quality, and
the logistics involved with remote area service delivery. RAESP is looking towards the future,
aiming to apply the Australian Drinking Water Guidelines (ADWG, 2004) to the program,
using innovative and sustainable approaches, and increasing the capacity and awareness of
people within remote communities in the management of their drinking water supplies. 
In managing water supply for remote Indigenous communities in WA, RAESP needs to
overcome unique challenges. This paper discusses these challenges in detail and outlines the
way forward in ensuring the provision of a safe water supply to the remotest communities
on the driest continent on the planet. 
Providing Access to Safe Drinking Water Supplies
People living on small remote communities frequently use the availability and quality of water 
as a measure of the difficulty of their lives. (Centre for Appropriate Technology, 2006)
Access to safe, reliable drinking water is vital to sustain life.
RAESP provides water services to remote Indigenous communities in WA that do not have
access to town-based water supplies. As such, each water supply scheme for each community
is a unique, self-contained system, consisting of a water source (bore, river, surface water
etc.), water distribution and delivery infrastructure (pumps, water tanks, reticulation etc.)
and water treatment infrastructure (usually chlorine or ultra-violet (UV) systems). PB has
responsibility for overall program-management of RAESP, including service delivery, capital
works and regulatory compliance. Water quality management in RAESP involves:
• water safety planning;
• source protection and management;
• collation and analysis of sample results;
• non-conformance notification to communities and stakeholders; and
• instructing attendance to site if required. 
As the manager of RAESP, PB is considered a “water provider” and is obliged to conform to
the requirements of the Department of Health (DOH). The DOH is the regulating body for
water quality in WA. The DOH is accountable for water quality of WA service providers,
reporting to the State Water Purity Advisory Committee (WPAC) and providing advice and
guidance to water providers such as PB. The Australian Drinking Water Guidelines 2004
(ADWG) set out the requirements in undertaking water quality management. 
Sustainability of Indigenous Communities in Australia
80
4 Water Supply
In managing the supply of good quality drinking water to remote Indigenous
communities, RAESP administers a water quality sampling program, water source
protection projects, and water infrastructure management, each of which are described in
greater detail below.
Water Quality Sampling Program
PB oversees the sampling and testing of drinking water supplies to each of the 92 “RAESP
communities” in WA. RAESP communities are remote Indigenous communities with
populations over fifty.
Water sampling and testing is carried out to determine compliance with, and to strive to
attain standards outlined by the ADWG. Testing is undertaken to determine a range of
microbiological, physical, chemical and aesthetic water quality parameters. Remedial
action is taken by the RSPs to address non-compliances with water quality guidelines. When a non-compliance is recorded, notifications are sent to the community, the RSP,
the Local Shire, the Regional Population Health Unit and the relevant section of DET.
Corrective action on the ground is also immediately arranged with the relevant RSP.
The presence of E. coli warrants immediate action by the RSP to review the barriers,
including assessment of the treatment system, and the community is advised to boil
their water. 
When the presence of thermophilic Naegleria is detected both the community and the
DoH are notified and the RSP is instructed to attend the community immediately for
appropriate remedial action. The community is sent a warning regarding the
recreational use of water. 
Corrective action by the RSP involves inspection of the water supply system for
possible causes of contamination, inspection of the treatment system, identification of
necessary remedial work, dosing of the tank if required and then reporting back to
both the community and the CSPM that action has been taken and the water supply
is safe. 
Chemical Analysis
The analysis of drinking water for a suite of physical parameters, and aesthetic and
health-related chemicals, occurs every six months for each community. Testing for
this extensive suite of parameters enables a comprehensive understanding of the
quality of the drinking water being supplied to a community, and is used to reveal
potential problems. The analysis can assist in identifying excessive concentrations of
naturally-occurring elements such as iron, fluoride, nitrates etc., which require
specialised treatment processes. 
Chemical water quality analysis is also undertaken at NATA accredited laboratories.
Water Quality Reporting
Reporting on water quality data is both open and comprehensive. Event reporting is
undertaken if a sample fails to comply with the regulatory guidelines. The community is
notified as soon as possible following receipt of any non-conformances. If thermophilic
Naegleria are detected, the DoH is also notified.
PB also provides a quarterly report to the DoH through the State Advisory
Committee for the Purity of Water. The report documents the performance of the
community water supply systems against guidelines and agreed levels of service.
In the last year (March 2005 – March 2006), 92% of the drinking water sampled met
ADWG Guidelines for microbiological parameters, and 96% of the samples were free
of Naegleria.
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This sampling program is carried out by the three RSPs. The RSP has responsibility for
monthly microbiological water quality sampling, biannual chemical water quality
sampling, attending to water quality non-conformances, maintaining and repairing assets
and water quality treatment facilities. Samples are sent by the RSP to laboratories, which
are contracted to test water samples and forward results to PB and the RSP.
The community, through its’ Essential Services Operator, has the responsibility to operate
the water supply, report any breakdown of service, and to boil drinking water if notified
to do so.
The performance of a water supply system over time is an important issue, both for
consumers and for the managers and operators of water supply systems. From a quality
assurance perspective, it is important that the product being delivered to consumers
meets agreed levels of quality. From a capital works point of view, comparisons of
performance can be used to evaluate the need to upgrade supplies and to set priorities to
achieve improvements in a rational and systematic way. The water quality sampling
program monitors how well water supply systems comply with regulatory guidelines.
Microbiological analysis of treated drinking water supplies is undertaken monthly, and
chemical analysis is undertaken biannually. Microbiological and chemical testing of the
water source also occurs biannually for each community. This can reveal the health of the
aquifer being used to supply the community, the origin of the water source, proximity to
recharge of the aquifer and supports any identification of bacteria in the water supply,
showing exactly what the treatment systems are removing. 
Microbiological Analysis
The microbiological quality of water is by far the most important factor in determining
the safety of water supplies from a human health perspective (ADWG, 2004). Water
supplies from each RAESP community are sampled and analysed monthly for
microbiological parameters. The water is tested for the presence of harmful bacteria
(Escherichia coli (E-coli), thermotolerant coliforms), and amoebae (Naegleria).
Thermotolerant coliforms are normal inhabitants of the intestines of mammals, always
present in high numbers in human and animal faeces, and are generally regarded as
specific indicators of faecal contamination. E. coli is the most specific indicator for faecal
contamination. Although most thermotolerant coliforms are non-pathogenic there are some
pathogenic subtypes of E. coli which can cause enteric illnesses, such as gastroenteritis
(ADWG, 2004). 
The water samples are also tested for the presence of the amoebae Naegleria fowleri.
N. fowleri is known to cause primary amoebic meningoencephalitis (PAM), usually
associated with the recreational use of water, such as swimming or playing with hoses.
Microbiological analysis of water samples is undertaken by PathWest (or another
appropriate National Accredited Testing Authority, NATA, accredited laboratory). PB has
established electronic data transfer protocols with PathWest. Formal analytical data is
digitally transferred onto the Water Management Database for immediate analysis, to
ensure non-complying results can be automatically identified and reported. 
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4 Water SupplyWSP&MPs recommend strategies for ensuring that the water supply can be sustainable
both in terms of water quality and water quantity. A WSP&MP for a community will
consider:
• Risks from pathogenic micro-organisms;
• Water quality risk management including monitoring and review program and water
treatment system;
• Appropriate land use;
• Provision of barriers against potential contamination; 
• Causes of extreme change in water quality;
• Responsiveness to adverse water quality results; 
• The physical dimension and nature of the available water source in the region;
• Hazard identification and risk management strategies including assessments of risks of
failure; contingency plans for source contamination; mechanical/electrical failures;
aquifer failure; reticulation  failure; maintenance/operator issues; and water quality
failure;
• Trigger Points and Action/Contingency Plans for consumption changes, salinity, water
levels, microbiological quality and investigation and development of additional water
sources;
• Emergency spill or contamination response plan;
• Appropriate general locations for future borefields. This is based on desktop studies
and site investigations, including geophysical investigations, with consideration for
potential yield and quality, infrastructure requirements, likely maintenance issues,
sustainability, environment, and culture and lore; 
• Reviews of historical borefields which have been abandoned including making
assessments of their recovery, potential yield and estimates of costs to re-connect them
to the system; and
• Groundwater operating strategies to ensure sustainable use of groundwater, including
advice on appropriate abstraction rates.
WSP&MPs also address the likely future water requirements of the community, including
issues of wastage or overuse, and assess the potential of the existing water supply to meet
future demand. If the present water supply is not capable of meeting the forecast future
water demand of the community, the WSP&MP will identify the most appropriate
alternative water sources and development procedures. 
WSP&MPs address the issue of sustainability by including the likely impacts on the
community (including operational logistics), environmental impacts and capital and
maintenance costs of any recommended works. 
Under RAESP, every community will be implementing WSP&MPs in their water source
management.
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Water Source Protection 
In parallel with the analysis of treated drinking water quality, RAESP also provides
services in relation to ensuring water sources have the capacity to provide sufficient
supplies, and are protected from sources of contamination. 
A vast majority of RAESP communities rely on groundwater as their sole water source.
Large numbers of groundwater bores have been constructed on or near communities since
the early 1900s. There are many issues that may affect the reliability or quality of
groundwater resources, and as such water source protection is a major management issue
for RAESP. Potential issues relating to groundwater management include:
• The availability of groundwater resources and associated infrastructure costs; 
• The long-term sustainability of these groundwater resources; 
• Protection of the groundwater resource and associated zones of recharge; and
• Salinisation of groundwater due to abstraction enforced encroachment of
saline/freshwater interfaces in coastal aquifers.
Through various means, RAESP endeavours to manage all of these issues. 
Groundwater may be contaminated by many factors, including:
• contamination from community developed areas (including cemeteries, rubbish tips
and airstrips);
• sewage treatment systems (leach drains, septic tanks, treatment ponds);
• stormwater drainage and flooding;
• seepage from fuel tanks;
• leaching of agricultural chemicals and fertilisers, and 
• accidental spillages of chemicals and effluent.
In protecting a water source, protection of the catchment is imperative. Land use
planning, in the form of Community Layout Plans (CLPs), assists catchment protection by
controlling land use and development. Buffer zones are indicated in CLPs to ensure that
potential sources of catchment contamination are located some distance from well-heads,
and consideration is given to surface and groundwater gradients. CLPs, usually
developed by or on behalf of the Department for Planning and Infrastructure (DPI), are a
mechanism for ensuring a co-ordinated approach to community development. Most
RAESP communities have an existing CLP. 
In addition to planning mechanisms such as CLPs, Water Source Protection and
Management Plans (WSP&MPs) are being implemented through RAESP to ensure the
long-term sustainability of community water supplies.
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4 Water SupplyTable 4.1.1: Framework for Management of Drinking Water Quality in comparison with RAESP
This table describes RAESP in terms of the Framework for good management of drinking water
supplies given in the ADWG 2004. The Framework is designed to provide an authoritative reference
on what defines safe, good quality water, how it can be achieved and how it can be assured. 
Commitment to Drinking Water Quality Management
Element 1: Commitment RAESP is working towards implementing ADWG 2004 in terms of regulatory
to drinking water  and formal requirements. Quarterly reporting to the Water Purity Committee
quality management of WA ensures regular review. 
System Analysis and Management 
Element 2: Assessment  RAESP is implementing a system of diagrammatic representations of 
of the drinking water  communities’ water supply systems, whilst undertaking continuous
supply system assessments of systems, water quality data, and risks (see Figure 4.1.1 above 
and Figure B, Appendix B). This is undertaken during 6-weekly maintenance 
visits, monthly microbiological samples and 6-monthly chemical samples.
Element 3: Preventative  Multiple barriers are ideally used within the water supply system of RAESP
measures for drinking  communities. PB is working towards ensuring that communities have sufficient
water quality barriers in place.
Element 4: Operational Maintenance, repair & sampling activities are overseen by the CSPM, ensuring
procedures and equipment capability, data analysis and appropriate corrective action, in order
process control to protect water quality from source to tap. Water Source Protection and 
Management Plans will be produced for each community.
Element 5: Verification Drinking water for all communities is sampled monthly for microbiological
of drinking water  parameters, and 6-monthly for chemical characteristics. Source-water samples 
quality are also taken 6-monthly. Data is reviewed within 8 hours of receipt. 
Element 6: Management  Corrective action by the RSP involves inspection of the water supply system for 
of incidents and  possible causes of contamination, inspection of the disinfection system, 
emergencies identification of necessary remedial work, hand dosing of the tank if required 
and then reporting back to both the community and the CSPM that action has 
been taken and the water supply is safe.
Supporting Requirements
Element 7: Employee RAESP works with the RSPs to ensure that all staff involved on the ground in 
awareness and training managing water quality are adequately trained. CSPM provides ongoing advice 
to RSPs on water quality related matters.
Element 8: Community Community consultation is an integral part of RAESP. Newsletters, information
involvement and posters and faxes are used to keep communities informed of their water supply
awareness system (see Figure B, Appendix B).
Element 9: Research  Each community's water supply system will be shown diagrammatically on a
and development series of information posters. This information will be helpful in improving 
management of the systems. In its' capital works program, RAESP undertakes 
validation in the selection and design of new equipment. Innovative ideas and 
new/appropriate technologies are constantly being investigated. 
Element 10: Operational  RAESP uses a Water Quality Database to store and manage the data from the
procedures and  water quality program. The database is used for internal and external reporting,
process control and for records management.
Review
Element 11: Evaluation Long-term evaluation of data is made possible by the Water Quality Database.
and audit The Dept. of Health undertook its last audit of the RAESP Water Quality 
Management System September 2005. The WPAC Results Committee reviews 
water quality results at quarterly meetings.
Element 12: Review Drinking water quality results and the management processes are reviewed on
and continual  an ongoing basis with a view to complying with ADWG 2004 in the long term.
improvement
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Water Infrastructure Management
Management of water infrastructure is a key responsibility in the management of RAESP.
Water supply assets include bores and pumps, storage tanks, pump stations, reticulation
systems and water treatment systems.
In order to ensure that the infrastructure provided at each community for the provision of
a drinking water supply is fulfilling its intended purposes, infrastructure is inspected
during the maintenance visits undertaken by the RSP every six weeks. A number of
measures are monitored to reduce the risk of incidence of an unsafe supply, involving
practices to ensure that:
• all equipment and plant is maintained in good condition;
• water sources and storages are free of any source of contamination (including animals,
birds, chemical spillages, etc); and
• disinfection equipment is inspected regularly. 
In addition, attention is paid to the potential for contamination of the water source
(groundwater), and the impact of land-based activities upon that source. A local
catchment inspection is undertaken on an annual basis to identify any changes in
catchment conditions and their potential effects upon the raw water source, with the view
to modification of the analytical requirements if required.
As part of the cyclical maintenance program for water supply infrastructure undertaken
by the RSPs, data is collected as to the state of repair of all infrastructure. Asset condition
reports by RSPs to PB provide valuable data which is used in capital works planning and
requests for funding. It is envisaged that in the future, the Program can utilise automatic
data loggers, continuous monitoring and telemetry from infrastructure to aid this
planning process. 
Using this data, together with information gathered as part of the water quality analyses,
comparisons of performance are used to evaluate the need to upgrade water
infrastructure, and to set priorities for upgrade planning.
As part of RAESP, a Capital Works Program is delivered each financial year, including
upgrades and replacement of major power, water and sewerage infrastructure. A number
of water related capital works upgrades are included in annual Capital Works Programs.
In an effort to focus on water related activities, PB is assessing water asset deficiencies on
communities and ensuring these are included in future capital works programs.
The water sampling program, water source protection initiatives, and water infrastructure
management program combine to provide RAESP with a solid foundation on which to
work towards achieving the outcomes of the ADWG. This includes operating under the
"Framework for the Management of Drinking Water Quality" (the ADWG Framework),
which aims to guide the water supply industry on what constitutes good quality drinking
water (shown in more detail in Appendix C). Table 4.1.1 overleaf compares the current
status of RAESPs management of community water supplies with the twelve ADWG
Framework elements. 
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4 Water SupplyEmerging communities and communities with populations under fifty are not serviced
under RAESP. The Program does, however, provide emergency repairs to infrastructure
within these communities should water or power services fail. This is not sustainable, as
un-maintained equipment will break down more and more frequently as this situation
continues, leading to more emergency repair requirements in the future. Various agencies
do however undertake water quality sampling within some smaller communities.
In regards to the competencies of service providers and operators of community water
supply infrastructure, RAESP can involve persons with a wide range of technical
competence, including community members and pilots. 
An important aspect of RAESP is to provide information to communities about the
importance of their water infrastructure, in order to raise awareness, and to provide
training to community members to increase their capacity to maintain community
infrastructure on a day-to-day basis.
If a water quality failure is recorded, the follow-up visit has often found that the reason for
the non-conformance is simply a lack of awareness about a specific element of the water
supply infrastructure, including:
• Power to UV treatment systems being turned off to save diesel fuel;
• Bypassing UV treatment plant to improve water pressure to houses;
• Level of Chlorine dosing being reduced because of taste;
• Incorrect sampling activities and transport; and
• Lack of protection of contamination of water source.
PB is implementing a series of information posters for communities (see Appendix B) to
increase understanding and awareness of water quality issues on a community level. This
focus on community consultation and information dissemination is an important approach
in the management of RAESP.
Training
Another key element of the RAESP program is the on-the-ground operational services
provided by the Aboriginal Essential Service Operators (AESOPs). The AESOP trainees go
through an 18-month training program in essential services as part of RAESP prior to
becoming graduated AESOPs.
RAESP’s training program is a strongly community-based training and employment
scheme, aimed to increase community participation in the management and maintenance of
community infrastructure by providing real jobs, and paid employment at the end of the
training program. This investment into the future management of communities by
communities is a key component of RAESP.
An assessment of the suitability of current funding arrangements, and the evaluation of
RAESP against the ADWG Framework, are significant questions regarding the potential
outcomes and aims of RAESP. The existing RAES Program would require some sizeable
improvements to allow the implementation of the ADWG in its entirety. There is need for a
balance to be achieved, and consideration given to the future direction of RAESP, requiring
input from all stakeholders. 
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Challenges in Water Supply Management
Providing services to communities in remote locations means RAESP must manage
many unique challenges. In managing community water supplies, RAESP has the
combined responsibility for the routine repair and maintenance of water supply
infrastructure and treatment systems, the water sampling and response program,
and also undertaking emergency repairs should they arise. 
The cyclical repair and maintenance program is dependant upon the availability
of vehicular access to communities. During the wet season, or the cyclone season
(approximately September to March), this is sometimes impossible, as many roads
become impassable for months at a time. This clearly can cause problems with water
supply management, as it becomes very difficult for water supply infrastructure
and water treatment systems to be checked and maintained adequately during
these periods.
The water sampling program is usually done by charter-plane because of strict time
limits on the age of water samples. Each monthly microbiological sample bottle needs
to reach the laboratory in Perth, up to 3000 kilometres away, within 24 hours of
sampling. Should a sample be delayed on its journey to the laboratory by more than
24 hours, the sample legitimacy becomes questionable. The vast majority of
communities are so remote that this requires a chartered plane to pick up the water
samples and take them to a regional centre, where they are put onto a commercial
flight then couriered to the laboratory. This is a demanding routine when the weather is
fair, but the wet season will often render airstrips unserviceable, and the roads to
them impassable.
In addition, RAESP undertakes emergency repairs to infrastructure as the need arises.
The cyclone season can cause huge damage to community infrastructure, which has
obvious implications to the reliability of water treatment and supply infrastructure, as
well as disrupting the planned maintenance and water sampling programs should the
RSP be called to an emergency. Detailed service programs are established by each RSP
in order to manage these logistic complexities. 
Logistical challenges are not the only complication in the management of water
supplies in RAESP. Although RAESP aims to apply the ADWG in all aspects of water
supply management, there are a number of other factors which make implementation
of the ADWG difficult, including:
• In the current management framework, emerging and smaller communities' water
supply system are not addressed (i.e. RAESP only manages water supply for 92 of
the larger communities, whereas there are up to 400 Indigenous communities in
Western Australia in total); 
• Competencies of Service Providers, and in particular service operators; 
• The large funding requirements for total compliance for the remote communities;
and
• Measurement and evaluation of implementation of the Framework. 
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Water Quality into the Future
PB is working with communities in various ways to support ongoing management of
water from the source to the tap, and develop intervention strategies to turn around any
adverse trends. Plans include: 
• Working towards implementing key elements of ADWG, 2004;
• Implementation of improved monitoring programs;
• Improved coverage of WSP&MPs;
• Effective planning of capital works and maintenance projects to target risk exposures;
• Innovative approaches to developing water quality solutions (e.g. TurbuFlow scale
remover, backup solar power systems, water quality field-testing units);
• Communication strategies to raise community awareness of water quality issues;
• Introduction of Water Quality Management Plans and strengthening barriers to
contamination; and
• Enhanced AESOP training program to build capacity of communities to manage water
quality.
Conclusions
Parsons Brinckerhoff engages with many stakeholders, including federal, state and local
Government agencies, Regional Service Providers, contractors and community members,
in this vital role of managing the supply of safe drinking water to remote Indigenous
communities. 
The nature of the program means that unique challenges must be met as part of the effort
to overcome issues associated with servicing remote locations.
In the last year, RAESP achieved good compliance to ADWG drinking water guidelines
for water supplied to RAESP communities. Microbiological guidelines were met for 92%
of water sampled, and water was free of Naegleria in 96% of water sampled. The RAESP
capital works program continues to implement service upgrades for water infrastructure
to remote communities. 
RAESP is focused on moving forward – implementing enhanced communication and
training programs, employing innovative approaches to solving technical water quality
issues, developing monitoring and response programs, and working towards
implementing ADWG, 2004 – to provide improved service delivery to Indigenous
communities in Western Australia. 
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Figure B: Example Community Information Sheet
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Appendix A
Figure A: RSP Regions and Communities 
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Abstract
Securing an adequate potable water supply is a critical issue for many small
remote Indigenous communities. A majority of these communities are dependent
upon groundwater which may not be of a quality considered ‘adequate’ for
potability, pending further discussion regarding what this means for remote
communities. A range of technologies – such as reverse osmosis, electrodialysis,
solar distillation and ion exchange resins – are commercially available and
capable of addressing water quality issues. However, investigations into the
effects of water treatment technologies in the past have led to criticism of the
provision of complex technologies in relation to health concerns and arguments
based upon values held by non-Aboriginal people. The field of technology
assessment has developed from overseas experiences of the negative
consequences of new technologies, and aims to deliver better outcomes from the
deployment of new technologies by anticipating their effects and feeding this
information back into the decision-making process. Current technology
assessment activities for Indigenous communities in Australia at different stages
of the technology development and deployment process are considered, and
suggestions are made regarding the possibilities of technology assessment at
institutional and community levels to lead to better outcomes.
Key Words
Water, remote communities, outstations, technology assessment. 
Introduction
Of considerable importance in the debate over the viability and sustainability of small
remote Indigenous communities and outstations is the issue of adequate potable water
supply. Water is undoubtedly critical to the survival of such settlements, yet in many parts
of remote Australia surface water is scarce and groundwater of less than optimum quality.
These natural shortcomings raise the spectre of technologies for water purification playing
a potentially significant role in contributing to the overall viability and sustainability of
small communities and outstations. However, past experiences of water technologies in
remote communities have highlighted a number of shortfalls in the way they have been
chosen and implemented. This paper will consider policy regarding water and potability,
the reliance of small communities upon groundwater and associated water quality issues,
the technologies that may be able to overcome water quality shortfalls, and the potential
role for technology assessment in ensuring that better technological decisions are made
and better outcomes achieved for remote Indigenous communities.
Appendix C
Preventative measures and barriers in place in RAESP (from ADWG 2004)
Source water and catchments
Use of an appropriate source water Regular inspections of catchment areas
Ownership and control of catchment area Protection of waterways
Control of wastewater effluents Use of planning and environmental 
regulations to regulate potential water
polluting developments
Water extraction and storage systems
Control of water extraction Prevention of unauthorised access
Appropriate location and protection of intake Securing tanks from access by animals
Water storage systems to maximise  Proper well construction including casing,
detention times sealing and well-head security
System maintenance
Water treatment system
Use of approved water treatment chemicals  Use of tank storage in periods of
and materials poor-quality raw water
Use of skilled and trained operators
Distribution systems
Distribution system maintenance Fully enclosed distribution systems and storages
Maintaining an adequate disinfectant residual Appropriate repair procedures, including
Cross-connection and backflow prevention  subsequent disinfection of water mains
devices implemented
Monitoring
Quality assurance and validation procedures  Calibration and maintenance of equipment
for sampling and testing
Consumers
Information dissemination
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4 Water SupplyTable 4.2.1: Health-based Guidelines for Selected Water Quality Parameters (NHMRC 2004)
Parameter Health Guideline  Possible Health Effect
(mg/L)
Arsenic 0.007 Can lead to skin lesions, vascular disease, nervous 
system effects and is considered carcinogenic. 
Fluoride 1.5 > 1.5 mg/L can cause dental fluorosis.
> 4 mg/L can cause skeletal fluorosis.
Lead 0.01 Can affect central nervous system, cause kidney 
damage, interfere with production of red blood cells. 
Manganese 0.5 Health effects are uncertain.
May cause aesthetic problems at >0.1mg/L.
Nitrate 50 (children <3 months) Reduction to nitrite can contribute to
100 for others methaemoglobinaemia.
Sulfate 500 >500mg/L can have purgative effects.
Uranium 0.02 Can lead to kidney inflammation and may be a 
cancer risk.
Radionuclides 1.0mSv Health effects are uncertain.
Table 4.2.2: Aesthetic Guidelines for Selected Water Quality Parameters (NHMRC 2004)
Parameter Aesthetic Guideline Possible Health Effect
(mg/L)
Hardness  200-500 mg/L CaCO3 increasing scaling problems.
(as CaCO3) 200 > 500 mg/L CaCO3 severe scaling.
Iron 0.3 High concentrations stain laundry and fittings. 
Iron bacteria cause blockages, taste / odour
and corrosion.
pH pH 6.5-8.5 < 6.5 may be corrosive.
> 8 progressively decreases efficiency of chlorination.
> 8.5 may cause scale and taste problems.
TDS (Total  >1000mg/L may be associated with scaling,
Dissolved  500 corrosion and unsatisfactory taste. Could contribute
Solids) to dehydration.
Turbidity 5 NTU Makes water appear muddy or milky. May also 
affect disinfection and mask the presence of 
micro-organisms. 
So whilst considerable emphasis has been placed on the adequacy of water supply for
homelands and outstations, there is still work to be done on defining ‘adequate’ water quality.
The applicability of the risk management approach outlined in the 2004 ADWG is yet to be
determined for small Indigenous communities with self-managed water supplies. Community
consultation should occur to determine agreed levels of acceptable water quality for both
health and aesthetic-based parameters, and needs to take place within the larger debate over
services to homelands and outstations.
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Background
The Importance of Potable Water Supply 
The importance of an adequate potable water supply to sustain small Indigenous
communities and outstations has been highlighted in a number of policy documents.
The most recent of these is the Community Housing and Infrastructure Program (CHIP)
E-Sub Program Guidelines 2006-07, issued by the Department of Families, Community
Services and Indigenous Affairs (FaCSIA). These guidelines continue the moratorium on
funding new homelands and outstations developed under ATSIC, and state that in the case
of existing homelands and outstations:
Applicants will be required to demonstrate that there is an adequate supply of potable water,
taking into account the quality and quantity of water available, and the anticipated population
and life expectancy of the proposed developments (FaCS 2005, p.6). 
The issue of how ‘potable’ water is defined (quality or quantity requirements) for
outstations is not addressed in the CHIP guidelines. Other sources, such as the 2001
Environmental Health Standards for Remote Communities in the Northern Territory,
specify quantities required for minimum, basic and desirable supply levels for outstations,
but only specify quality guidelines (the 1987 and 1996 National Health and Medical
Research Council Guidelines for micro-biological and chemical quality requirements
respectively) for communities serviced by Power and Water Corporation (Territory Health
Services 2001, p.B.62). Thus whilst the requirement for ‘an adequate supply of potable
water’ for homelands and outstations has been laid down, the definition of what
constitutes ‘adequate’ potable water quality is yet to be clarified. 
The latest (2004) version of the Australian Drinking Water Guidelines (ADWG) provides
guideline values for indicators of water quality, but distinguishes between health and
aesthetic guidelines, and emphasise that community consultation should occur to
establish agreed levels of service (NHMRC 2004). The need for a broader debate over
suitable levels of service for small remote communities was raised by the former Minister
for Indigenous Affairs, Senator Amanda Vanstone:
All Australians living in remote areas of the country have less access to services and support
than those in more populated areas. There is an acceptance of a level of self-dependence.
Perhaps we need to explicitly draw a line on the level of service that can be provided to
homeland settlements (Vanstone 2005, p.7).
The ADWG provide a framework for water quality management based on a ‘preventive
risk management approach’ (NHMRC 2004, p.1-6), which is perceived to be of benefit for
small water supplies as it places less emphasis on water quality testing. The applicability
of this approach for small Indigenous communities is currently under investigation (Grey-
Gardner 2005) and the results will be of considerable significance for the adoption of
ADWG for water supply in small Indigenous communities. Resolution of the issue of
appropriate water quality guidelines and levels of service for remote communities is a
broad and complex issue beyond the scope of this paper. However, accepting that the
health and aesthetic based guidelines set down in the ADWG are a good starting point for
discussion of suitable chemical and physical quality of water, values for selected
parameters are outlined in Tables 4.2.1 and 4.2.2.
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4 Water SupplyAs the debate over the ongoing viability of remote outstations continues, the issue of
groundwater quality and management is likely to receive increasing attention. There are a
range of water management practices which can and are already being used in some
remote communities to overcome recognised shortfalls in water quality, such as dual
supplies (utilizing rainwater as a potable source and bore water for non-potable use),
‘shandying’ of poor quality bores with better quality ones to reduce quality problems,
community water planning and the adaptation of the risk management framework
described above. However, for sites in arid regions with limited rainfall (or with limited
physical infrastructure to harvest rainfall) whose only available potable source is poor
quality ground water, the use of technologies capable of purifying that ground water to a
potable standard could offer significant potential to improve the settlement’s overall
viability and sustainability.
Technologies for Water Quality Improvement
Overview 
There are a number of commercially available water purification technologies capable of
addressing some of the physical and chemical water quality issues highlighted above.
A brief summary of some of the main technologies is shown in Table 4.2.3. 
Table 4.2.3: Commercially available technologies for water purification (Chaibi 2000; DAFF 2002)
Technology Based upon Commonly used to remove:
Reverse osmosis Membrane filtration Salt
Water softening Ion exchange Hardness
Solar stills Humidification Salt
Electrodialysis Membrane filtration Salt
These technologies are known to differ in terms of their production capability, efficiency,
costs, complexity, maintenance requirements and environmental impacts (Chaibi 2000;
DAFF 2002). They are all potentially capable of addressing some of the groundwater
quality issues experienced in Central Australia. Choices between these technologies
have been presented as being technical decisions based on existing and required water
quality, technology cost and available energy sources (see for example DAFF 2002).
However, previous investigations into the use of technologies for water quality
improvement in remote Indigenous communities have highlighted a number of non-
technical issues which should be taken into account in considering the deployment of
new technologies. 
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Groundwater Use and Quality
The Community Housing and Infrastructure Needs Survey (CHINS) of 2001 highlighted
that for communities with a population of less than 50 people, groundwater was the
predominant source of drinking water, accounting for 69% of supplies (ABS 2002). This
suggests that in terms of meeting the CHIP requirement for potable water, the quality of
groundwater will be of considerable importance for the majority of small communities in
determining their eligibility for ongoing funding.
Details on the frequency of water quality testing and the failure rates of such tests for
communities with less than 50 people are not available in the CHINS report. Shortfalls in
the process of testing outstation community supplies have been recognised, for example in
the Northern Territory (NT), which is home to over 500 communities or outstations of less
than 50 people (ABS 2002). Whilst testing in larger communities is carried out by
Indigenous Essential Services Pty Ltd, in conjunction with the NT Department of Planning
and Infrastructure (Department of Planning and Infrastructure 2006), smaller communities
and outstations are still the responsibility of the Commonwealth:
Although the Territory conducts regular water quality testing of the Indigenous communities
for which it is responsible, and takes steps to manage water quality issues, it is believed that no
such water testing is carried out in outstations. This could leave the Commonwealth liable
under its duty of care responsibilities (Dillon 2003, p.2).
In reality this means that outstation resource agencies, formerly funded by ATSIC and
now by FaCSIA, often take up the responsibility (Grey-Gardner and Walker 2002). Such
agencies are often funded in short-term cycles, leading to difficulties in planning for
future developments (Altman, Gillespie et al. 1999). Regardless of who is legally
responsible for the water supplies to outstations, the practical difficulties of testing
groundwater quality in remote areas are considerable, particularly in getting samples for
microbiological analysis to a laboratory in time (Bailie, Siciliano et al. 2002). Some
parameters can be tested on-site, but for a comprehensive analysis of water quality
parameters laboratory equipment is required. It has also been noted that even where data
does exist, communities may find it difficult to access (Grey-Gardner and Walker 2002). 
Some attempts have been made to investigate the quality of groundwater supplies to
remote communities. A comprehensive program to test bores was carried out in 1999
throughout the Anangu Pitjantjatjara (AP) Lands in South Australia, home to 8 major
communities and 70 outstations (Fitzgerald, Cunliffe et al. 1999). A number of water
quality issues were highlighted by this report. It was found that of around 120 production
bores, approximately half (Fitzgerald, Cunliffe et al. 1999) were below the TDS guideline
associated with unsatisfactory taste in Table 4.4.2. Elevated levels of nitrate and fluoride
were found in some bores, as well as iron and sulphates and “significant concentrations of
other minor elements potentially deleterious to health occur in some groundwaters”
(Fitzgerald, Cunliffe et al. 1999, p.6). Some evidence of levels of radio-uclides exceeding
the guidelines was also found. The report’s authors noted:
We consider that there is a need to improve the quality of community water supplies and to
implement an ongoing water quality monitoring program in this region to protect people’s
health (Fitzgerald, Cunliffe et al. 1999, p.6).
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Background
Technology assessment (TA) is a field of theory and practice which developed in the 1960s
from societal concerns about and negative experiences of new technologies such as
agricultural chemicals. The ‘philosophy’ behind TA has been described as:
.. the anticipation of impacts and feedback in order to reduce the human and social costs of
learning how to handle technology in society compared to when this happens by trial and error
(Rip 2001, p.15512).
These two critical factors of anticipation and feedback have remained a common feature
of TA processes even as its practice has diversified significantly. Traditionally TA has
focused on the prediction of negative impacts of specific technologies to provide an
‘early warning’ system for policy makers responsible for their regulation in society (Rip
2001). However TA has since developed in a number of ways.
Firstly, TA now tends to focus on the positive contributions made by technologies in
addition to their negative consequences (Mohr 1999). TA originally focused on specific
technologies, but now is just as likely to be focused upon an identified social need and
the evaluation of a range of technological options that may fulfil that need (Coenen
2002). TA processes have become more participatory (Goulet 1994), to ensure that a
broader range of inputs reflecting societal values are injected into the assessment
process. Participatory inquiry can supplement expert-driven forms of TA by introducing
local knowledge and questioning expert biases and assumptions, if carried out in a
manner relevant and appropriate to local citizens (Fischer 1999). TA processes have also
diversified in terms of who instigates them. In addition to parliamentary technology
assessment institutions, they may be undertaken by private companies, citizens groups,
universities, private consultants or public policy institutes (La Porte 1997). TA processes
may also be undertaken earlier (known as ‘constructive TA’) so as to influence the
shaping of technologies during their development (Schot 2001), rather than focusing on
the regulation of technologies to mitigate negative impacts when they have already
reached society. The importance of orienting TA activities towards sustainable
development outcomes has also been noted (Coenen 2002).
Given the increasing importance of potable water supply, and the issues identified
earlier with the processes of choice and introduction of water purification technologies
in remote Indigenous communities, it seems that an assessment of the technologies
available for remote settlements against socially-determined criteria could contribute to
better decision making about technologies and thus improved technological outcomes.
TA has not received a great deal of official recognition in Australia, but there are
certainly de-facto forms of TA which are already being carried out. These are considered
below, along with other potential prospects for TA. 
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The Water Report (1994) and Water Report Review (2001)
The first issue to note is that the health benefits which could be expected to flow on from
the introduction of water purification or treatment technology are not always delivered,
and indeed that the introduction of such technologies can lead to social tension. The 1994
Water Report stated, in relation to the implementation of a reverse osmosis unit in Yalata
(SA), that: 
The provision of elaborate technology and resultant treated water do not automatically
contribute to improved quality of life or improved health. Many people from Yalata are
attempting to move back inland to communities with less adequate water supplies than those at
Yalata. Many Aboriginal people complained that they get sick from the treated supply and
therefore rely on rainwater. This leads to social problems in times of reduced rainfall as they
attempt to obtain water from other people's rainwater tanks. Rainwater tanks are
predominantly located at houses, the majority of which are occupied by non-Aboriginal people.
These intrusions work against healthy relationships at Yalata (Federal Race Discrimination
Commissioner 1994, p.96).
Whilst the reasons for people getting sick from the treated supply are not elaborated
upon, this example illustrates the importance of considering a community’s preferred
water source during decision-making about technologies. It also demonstrates that
technologies may require careful management to ensure expected benefits are delivered. 
The improvement of a local water source could also be expected to increase the
independence of a community or outstation by reducing reliance on external water
sources such as water carting or bottled water. Again, some evidence suggests that this is
not the case.
Uncontrolled technical ‘fixes’ have the capacity to hold people in dependent relationships and
maintain poverty and disadvantage. To date, the push to use or introduce the latest technical
systems and technological advances has been driven by arguments surrounding health, equity
and social justice. Here again, the ideal is not in question, but the worth of such arguments is
based on non-Aboriginal values and the implementation has invariably been by non-Aboriginal
people (Federal Race Discrimination Commissioner 1994, p.120).
This statement is an important recognition of the need for Aboriginal values to be taken
into account when making decisions about technologies. A similar finding was made in
the Water Report Review, in relation to the complexity of technologies used and their
ability to increase rather than decrease dependency (Aboriginal and Torres Strait Islander
Social Justice Commissioner 2001). 
These are only a few examples of the multitude of non-technical issues highlighted in the
reports, but they serve to demonstrate that decisions about if and how to implement
technologies should take into account a much broader range of factors than merely water
quality analysis and predicted health benefits. The field of technology assessment offers
some useful insights regarding how decisions about technologies can be made taking into
a broader range of non-technical concerns. 
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needs is obviously critical in ensuring submissions align with their values and capabilities,
and the nature of the links between a community and funding applicant (as highlighted
above) will be an important part of this. The existence of organisations such as CAT
provides a means by which parties can access information about different technologies.
This should be complemented by a consideration of that information against criteria,
objectives or other goals which are of significance to community members. For example,
they may be concerned with selecting a technology they can control and manage
themselves, or with the ability of a technology to contribute to a specific livelihood goal.
The importance of determining an appropriate and relevant means by which communities
can participate in assessments of technologies was highlighted above, and this will be of
considerable importance in ensuring the integration of local knowledge and values as
inputs into TA. The means by which this might be achieved, and the values, goals or
criteria which are highlighted as being important to residents in decision-making about
technologies, will be the subject of further research.
Conclusions and Future Work
The availability of an adequate potable water supply is critical to the viability and
sustainability of remote communities in both practical and policy terms. Further work is
necessary to clarify what an ‘adequate’ source means, and this should be done in
consultation with communities. Technologies for water purification may be required
where a marginal groundwater source is relied upon for potable water, and there are a
range of commercially available options. However, decisions about technologies should be
made with adequate consideration of the range of technical and non-technical factors
which influence outcomes. A number of suggestions have been made regarding how
technology assessment processes could contribute to better decision-making. Further work
relating to the assessment of water purification technologies for use in Central Australia,
including the inputs of those likely to be affected by such technologies, is underway as
part of the author’s PhD project. 
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Current and Potential Applications for Indigenous Communities
Non-Governmental / University Sector. The Centre for Appropriate Technology (CAT)
undertakes technology research and development which can be categorised as technology
assessment. Publications such as the ‘Bush Tech’ sheets (see for example Wilson
Unknown) (which compare different technologies on the basis of cost, reliability and
operation and maintenance requirements), as well as advice regarding individual queries,
provide crucial information for communities at the point of making decisions about the
range of technologies available for their identified needs. CAT’s work in the development
of technologies suitable for conditions in remote communities (Centre for Appropriate
Technology 2005) represents a form of ‘constructive’ technology assessment, seeking to
shape technologies early to avoid negative impacts upon their introduction into society.
The Indigenous Design Collaborative associated with Murdoch University is another
example of a constructive TA process which seeks to broaden input into technology
development to include those who will use technologies in order to generate better
outcomes (Environmental Technology Centre 2003). 
Governmental. From an institutional perspective, government departments responsible for
funding infrastructure in remote communities have a critical role to play. Whilst such
decisions occur at a late stage of the technology decision-making process, and relate only
to a decision to proceed (fund) or not, their effects on the conditions in remote settlements
are considerable.
A number of assessment criteria are outlined in the 2006-07 CHIP guidelines for funding
submissions submitted to FaCSIA. Included amongst these are criteria such as an
established level of need, demonstrated links between the funding applicant and the
target community, and the sustainability of the project or resource (FaCS 2005, p.11).
In light of the issues highlighted in Section 3.2 above, these criteria all seem important.
However, there is no detail in the guidelines about how these criteria are assessed, and
submissions are ranked relatively against other submissions rather than against any
identified absolute level of achievement. Additionally, the need to incorporate the values
and preferences of Indigenous people into decision-making about technologies (Federal
Race Discrimination Commissioner 1994) is implicit in the references to ‘need’ and
‘community links’, but a more explicit test or demonstration that such input has gone into
the proposal could also improve outcomes. 
In the case of proposals which include the purchase of equipment that represents a new
technology in that context, the issue of the sustainability of the project (and the
technology) will be critical to success. Sustainability of water technologies depends on a
number of environmental, social, economic, institutional and technical factors, including
(but not limited to) the sustainability of the water resource itself, the human resources
available for operation and management (in light of the complexity of the technology), the
availability of funds for initial and ongoing costs, and the reliability of the technical
equipment (Harvey and Reed 2004). The CHIP guidelines make no explicit mention of
requirements for technological sustainability, or of how these are taken into account in
assessing submissions which involve technologies. Research into these factors for water
technologies in remote Central Australian communities is currently underway.
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Abstract
Although the focus of democratic decision-making structures in the western world
has been on fair representation, it has consistently contributed to maintaining
imbalanced power relationships. The nascent movement of deliberative democracy is
attempting to change this by putting in place participatory processes which draw in
voices and values of cultures that are politically marginalised, such as Indigenous
people. Deliberative democracy is a strong methodological shift for the achievement
of sustainable outcomes and a way to bring together government, market and
community to create the innovative solutions required. The paper analyses and
reflects upon a case study of deliberative democracy conducted in Western
Australia’s Pilbara region in 2004 which attempted to include Indigenous people
(Martu people) in outlining the desired long-term future for their region, the Western
Desert. The processes implemented to involve participation from Indigenous people
provide interesting insight about efforts to enhance inclusiveness, deliberation and
influence. Reflections relate to a process approach, representation, power, knowledge,
control and the need for more creative and culturally appropriate participatory tools
and techniques. The paper concludes by emphasising the priority of relationship
building to enable Indigenous participation in addition to the imperative of
Indigenous inclusion within participatory initiatives.
Key Words
Deliberative democracy; Indigenous participation; power and representation;
sustainability.
Introduction
The concept of sustainability is about relationships and inter-relationships within and between
the generations and the different actors in community, government and industry. This
interaction within and between these sectors requires that a concerted focus be given to the
power differentials and the relationships between actors. Neither government nor business
alone can create long-term values and visions that are critical for sustainability. Sustainability
needs to be built upon partnerships as this is the only way to bring together government,
market and community to create the innovative solutions required. Failed relationships will
prevent sustainable solutions as the necessary values and visions cannot be generated without
the critical involvement of key people. Indigenous people are generally a missing element in
these relationships. Their involvement is necessary not just for social justice but also for the
important perspective that they bring to the sustainability debate. 
5 Indigenous ParticipationA commitment to involving citizens in government was made by the Western Australian
Labor government when they came to office in 2001, and this has enabled experimentation
with deliberative techniques. Minister MacTiernan, the Minister for Planning and
Infrastructure, was determined to put this commitment into action:
In my view, we need to ‘retool democracy’ – to establish systems where we genuinely encourage
community involvement in decision-making – where we present government not as the
arbitrator of two or more opposing camps – each of whom are provided with incentives by the
process in hardening their position – but as the facilitator of bringing divergent voices together
to hammer out a way forward (MacTiernan, 2004). 
The innovative deliberative democracy techniques that have been trialled in Western
Australia (WA) include citizens’ juries, deliberative surveys, consensus forums and 21st
century town meetings. Of each of the techniques pioneered, it has been the 21st century
town meeting, referred to as Dialogue in WA, that has offered the most promise in
captivating the broad interest of the community by engaging very large numbers of
people in small group, face-to face deliberations with the assistance of high technology.
AmericaSpeaks, a not for profit organization in large-scale civic engagement designed
this kind of new town meeting. Carolyn Lukensmeyer and her team from
AmericaSpeaks provided invaluable assistance in pioneering this technique in Western
Australia, especially Joe Goldman who came to Perth to assist with the 2003 Dialogue
with the City.
It has been the task of one of the authors of this paper, Dr Janette Hartz-Karp, to pioneer
these approaches in WA and to find innovative ways to engage the community in joint
decision making with government, fostering participative or deliberative democracy.
According to Deliberative Democracy Consortium (2003):
Deliberative democracy strengthens citizen voices in governance by including people of all
races, classes, ages and geographies in deliberations that directly affect public decisions. As
a result, citizens influence – and can see the result of their influence on – the policy and
resource decisions that impact their daily lives and their future.
Carson and Hartz-Karp (2003) characterise deliberative democracy as a process that
requires: 
• Influence – capacity to influence policy and decision making;
• Inclusion – representative of population, inclusive of diverse viewpoints and values,
and equal opportunity to participate;
• Deliberation – open dialogue, access to information, space to understand and reframe
issues, respect and movement toward consensus. 
It is these three elements that address the power relationships so critical to decision
making. This is particularly important when the voice of some groups in our society,
such as Indigenous people, is unlikely to be carefully heard or heeded. The remainder of
the paper examines a community engagement initiative using the 21st century town
planning deliberative democracy technique, namely Dialogue with the Pilbara: Newman
Tomorrow, to discern the extent to which the Indigenous people were included, had the
opportunity to deliberate and to influence decision making.
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The idea of Indigenous participation is thus the main concept behind this paper. It is based
upon a case study that involved the use of participatory techniques to capture the future
visions for a region within a sustainability framework. The analysis is particularly focussed
on the participation of the Indigenous communities involved. The paper firstly provides a
brief overview of the concept of sustainability and its relationship to participation. The
emergence of participatory democracy in Western Australia is then outlined which is
followed by a description of a case study – Dialogue with the Pilbara: Newman Tomorrow.
Reflections in regards to Indigenous participation are presented and analysed. The final
section provides conclusions in relation to the case study and the research.
Sustainability and Participation
The discourse of and debate about sustainability has only relatively recently appeared in
the western world. According to Jull (2002:18), sustainability has been “a daily lived
reality, an organic part of evolved and evolving indigenous economies, societies, cultures,
and self-identifying political communities” and “integral to Indigenous oral knowledge
and sheer survival”. Although the term ‘sustainability’ is not often used within
Indigenous knowledge systems, the very essence of sustainability as it applies particularly
to Australia requires this local wisdom to be made integral to any decision making and
future processes. Indigenous participation is thus essential for sustainability.
It is now accepted that local participation from all community groups is in fact essential
for sustainability as local residents have a stronger understanding of local issues.
Additionally, those who will be affected by the consequences of decision making should
contribute to the process. Pretty supports this view stating that sustainability is time and
place specific and therefore requires a participatory approach (Pretty, 1995). Participation
is often seen to enable the articulation of different perspectives in finding the innovation
required for solving long-term sustainable solutions.
Typically, however the implementation of sustainability principles has been driven by
government and industry, in isolation from not only each other but also from the
community sector. This modernistic approach to planning has become increasingly
criticised as wrongly assuming that government and business have the correct answers, or
even in fact, are asking the correct questions, particularly about sustainability. In regards
to planning with Indigenous people in Australia, for example, Crawford (1989: 2) notes:
“Aboriginal Affairs in Australia has long been a field where experts have made policy
decisions for Aboriginal Affairs. Australian history and current affairs abound with
examples of such plans not working”. A new approach to planning that allows for the
inclusion of all sectors, government, industry and community, is required.
Deliberative Democracy
To involve citizens in policy and planning has been an ideal since the Greeks’ polis.
Traditional community consultation however, has often tended to be divisive rather than
inclusive, rife with advocacy and grandstanding rather than inquiry, comprehensive
understanding or joint problem solving. The result is that the general population leaves the
arena to the more vocal and extreme, leading to increased civic disengagement, and a
resultant decrease in social capital (Hartz-Karp, 2004). The nascent movement of deliberative
democracy as part of participatory techniques has potential to move beyond the divisiveness
of community consultation (Bohman, 1998; Smith and Wales, 2000; Levine 2003). 
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5 Indigenous ParticipationThe tables were given a series of questions relating to the visioning of Newman’s future
and the necessary implementation of this vision. They required participants to think in
terms of sustainability – long-term integration of economic, social and environmental
elements. A series of four discussion sessions were held asking:
• What are your key hopes for the future of Newman and its surrounds?
• Remembering your key hopes for Newman:
What do we need to keep?
What changes do we need to make?
• You have been transported to 2020. Describe how you would like Newman to be
socially, economically and environmentally.
• You are now in charge of this town. Your job is to head Newman in the direction of the
2020 vision. What are you going to do socially, economically and environmentally to
ensure Newman thrives?
The Institute for Sustainability and Technology Policy (ISTP) from Murdoch University
analysed the data and produced the final report.
Reflections From the Case Study
Sustainability as a practical philosophy emphasises that we should think and plan for the
future in an integral way that requires us to examine the process, who is being
represented, the role of expert knowledge and the need for different tools to describe and
understand reality. 
Process approach. It was decided to take time and put greater resource into understanding
the Indigenous viewpoint. One of the authors of this paper, Natalie McGrath from
Murdoch University, who had already established a relationship with the Martu, worked
for over a month with the remote Indigenous communities to discern their views leading
up to the Dialogue event. This separate consultation process involved the Martu
communities of Jigalong (the chairperson), Parngurr and Nullagine. Similar questions to
those used for the Dialogue day were discussed with community leaders and at
community meetings. However, the value of Natalie’s efforts remained uncertain until the
Dialogue day as the process required this relationship to be extended into a more shared
community relationship.
Representation. Considerable efforts were made to ensure that there would be adequate
Martu participation at the Newman Dialogue forum, though up until the day this was
uncertain. There were many discussions with the Martu communities, the provision of
child care at the forum venue, picking up school children after school and bringing them
to the venue after school care, and ensuring participants had transport to and from the
forum if needed. The attendance of Martu was highly successful: of the twenty tables of
participants in the room, three were Martu. No other forum like this appears to have
occurred in the history of the town and to many it was a challenging if not confronting
experience. 
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Dialogue With the Pilbara: Newman Tomorrow
In 2004, an opportunity for a Dialogue arose to address the issue of the long-term
sustainability of Newman, a mining town in the Western Australian State’s far north. Rich
in resources, Newman’s mining economy is booming. Such growth offers both challenges
and opportunities. By engaging the Newman community, it was hoped to develop a
sustainability strategy ‘owned’ by the people of Newman, for the town’s growth beyond
the iron ore industry. The broad community, industry and all levels of government needed
to be engaged. In Newman’s case, it also needed to include the voice of the Indigenous
Martu who had lived in the area for 30,000 years and were likely to be there after the
mining boom. However, the history of Martu involvement in state government or local
government exercises has not been good. The Martu’s story is strained by a history of
slavery and violence in the area and by a present that is dominated by exclusion. 
It was agreed that the outcomes of the Dialogue, conducted jointly by the State
Government and Murdoch University, would become State Government priorities over
the next two decades, and would be used to inform the Pilbara Sustainability Strategy to
be aligned with the WA State Sustainability Strategy (GWA, 2003). This commitment was
an important component to encourage community participation as well as to hold
government to account into the future.
A steering team (comprising local organisation representatives, branches of government
and industry within the Newman area) guided the process in partnership with the WA
Department for Planning and Infrastructure. A number of methods were employed to
advertise for the day of the Dialogue: articles were placed in local newspapers; one
thousand invitations were sent to a random sample of residents; participants were
recruited in the local shopping centre; and invitations were sent to local organisations.
Prior to the Dialogue, confirmed participants were sent case studies, fact sheets and a
paper canvassing current issues confronting Newman. 
Consultation with Martu people in the region including the Newman community took
place in June-July 2004, prior to the Dialogue day of the deliberative forum. The purpose
of these meetings was twofold: firstly, to inform people about the upcoming one day
event; and secondly, to hold meetings during which to gather visions in the case that
community people were unable to travel to town for the deliberative forum. Family
commitments are a factor that prevents people to take part in such events, including for
example obligations to attend unexpected funerals, which are a sad reality in the desert.
The Dialogue was held on the 30th September 2004 and was met with participation from
approximately 150 residents of Newman. This was by far the largest public meeting in the
town’s history. The Dialogue participants were seated at 20 tables of approximately 6-8
people with a scribe and a facilitator. They were provided with computers at every table
which were networked, feeding the ideas of each group to a theme team who worked
collaboratively to find the common threads emerging in the room. The facilitators were
primarily representatives from local and regional government agencies as well as from
Murdoch University. The common themes were collated by the theme team and were
projected on a large screen for all participants to see. 
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representation and in particular their own Shire. This has not historically and continues
to not fit easily with the State or local government system.
The Final Report that was released resulted in considerable consternation from the
local Shire. In the separate consultations, the Martu had prioritised the desire for a
Martu Western Desert Shire and also improved communication between the
East Pilbara Shire and the Martu. Although the latter issue had been raised at the
forum as a theme, the former had not. After reading the Final Report, the East Pilbara
Shire wrote to the Minster for Planning and Infrastructure demanding that these
elements be removed from the Report. The Shire claimed that these issues had not
been prioritised at the Dialogue forum. Moreover, they stated the Report would re-
invigorate dissention in the community since the issue of a separate Martu shire had
already been dismissed. 
This appears to represent an attempt by the local Shire to assert control over the Martu
domain. According to Giddens (1994), control is the capability of some actors, groups
or types of actors to influence the circumstances of the actions of others. It often comes
down to one actor or group exercising power in order to limit the possibility of one or
others acting otherwise (Bonell, 1999).
The response from the Murdoch University authors of the Final Report highlighted
that since the Martu were a significant percent of the population, they needed to be
heard and that it had been agreed that the Newman Dialogue process would include
separate Martu community consultations. At those separate consultations, both issues
had been prioritised by the Martu and hence needed to be included in the Final Report.
The reaction from the Shire was just to try and assert their historical rights over the
Indigenous people. Participation can resolve some issues but deeply political issues
require a political solution and participation can expose these tension. 
The same can be said for Indigenous employment which also has been a long-term
issue in the Pilbara but it took the Dialogue process to give it a particularly focus for
the Martu people. The mining company in Newman was exposed to serious
questioning about why Martu people were not being employed by the mine.
Indigenous governance and Indigenous employment were raised in their political
profile due to the participation process. 
Interestingly, Jigalong (a major Martu settlement) chose not to participate in the
Dialogue although the chairperson of Jigalong in Newman was interviewed as part of
the process. This was enabled through the relational power with the chairperson’s kin
in Newman. Power is relational and Indigenous people can choose not to take part in
government programs (Crawford, 1989). The very act of inclusion in participation can
be viewed as a form of control. Wood (1999) discusses ‘adverse incorporation’ in which
the act of inclusion is not necessarily of benefit to the group who was previously
excluded. Cohen (1985) supports this by stating that inclusionary control can often
result in forms of control which reduce spaces of conflict and are thus more difficult to
challenge. Exclusion can therefore be empowering and the means of challenging
hierarchical structures (Cohen, 1985; Wood, 1999; Kothari, 2002).
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The ‘other’ of Indigenous people has been represented in a number of ways throughout
colonial history. Indigenous people in Australia continue to be spoken about in their
absence. Mainstream government and industry structures require that non-Indigenous
people speak for them. The minority status of Indigenous people in these structures means
that an Indigenous voice is generally filtered through a non-Indigenous perspective.
This was discussed in one of the community meetings. The Dialogue did not have an
Indigenous person in the theme team. This was originally a goal for the Dialogue team but
did not eventuate. There was not an Indigenous person involved in the design of the
Dialogue. Additionally the Dialogue did not have an Indigenous person involved in the
analysis or writing of the report. Participation often results in the construction of texts which
hold authority and data is interpreted by the person writing the text who in this case as in
many others (eg Mohan, 2002) did not have an Indigenous perspective.
Power, knowledge and control. The practice of participatory research for sustainability is based
upon the foundational assumption that knowledge and power are intertwined (Mohan, 2002).
There has been however a tendency to overstate local knowledge and local self-determination
and ignore the role of the expert in participation (Henkel and Stirrat, 2002). In recognition of
the value that the ‘expert’ voice may add to participation, the Dialogue included expert
presentations. Experts also were available during the deliberation for participants to discuss
specific issues with them. For example, in Newman one of the Martu tables spoke at length
with the BHP representatives about potential employment strategies.
Prior to the forum, participants were thoroughly briefed on the format and the process of a 21st
century town meeting. It had been agreed that if any Martu people preferred to sit outside and
deliberate in their own way, this would be supported. However, no one chose to do this. 
The Dialogue forum facilitators at the Martu tables had experience of Martu culture.
In order to ensure the Martu voices would be heard, the views elicited by the separate
consultation process were presented to the Dialogue forum prior to the commencement of
deliberations. Given the number of Martu tables at the Dialogue, their issues were more
often reflected in the themes of the room. From the facilitator feedback, the Martu tables
were pleased to see their views on the large screen. Data from the community meetings
however was not presented at the one day forum and did not influence the deliberations. 
In the Preliminary Report which listed the priorities of the whole group from the Dialogue,
the number one issue was improved relationships and opportunities for Indigenous people.
This was historically quite significant. The report was handed to all participants at the
conclusion of the forum, and included the separate consultations conducted with the Martu.
In the Final Report that was written following the forum, the full content of the separate
Martu consultations was included in the body of the Dialogue findings. 
In participation, there is a question of who decides which knowledge is important (Kothari,
2002). In the Newman Dialogue it became the role of people within the WA Department for
Planning and Infrastructure who were not involved with the process to rank the different
priorities in one of the versions of the draft final report. The question of scale had been a
matter of debate throughout the whole process. For the Martu consultations, the regional
scale is most appropriate. The Martu relate across the Western Desert as an interconnected
whole yet differences exist between communities. This necessitates both a regional and local
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Established relationships are important in developing the trust and rapport that are
necessary for meaningful participation. The Martu in Newman had an established
relationship with a person involved in the organisation. Power structures are easily
reproduced within participation and including the local does not always result in a
different understanding required for sustainability (Henkel and Stirrat, 2002). In the
Western Desert community meetings, there was not always enough time to hold many
separate meetings required to counteract this and capture difference.
Need for culturally appropriate participatory tools and techniques for Indigenous People.
Participation can be perceived as a stage in which the techniques and tools are chosen by
practitioners (Kothari, 2002). In many instances participatory methods that are employed
may not be suitable for some of the participants. In the Dialogue, many of the techniques
were inappropriate, particularly within the short time frames. In some instances, mainly
the ranking of priorities that had been themed from previous sessions, the Martu
participants relied completely on the facilitator’s assistance. The data from these sessions
is in many ways questionable.
There is therefore a need for further experimentation in combining Indigenous facilitation
techniques such as story-telling, dance, music and song with Western techniques which
are based upon literacy and numeracy skills. 
Conclusions
Indigenous participation in the Dialogue was enabled through an established relationship.
The deliberative democracy processes implemented to involve Indigenous people provide
interesting insight into how efforts to enhance inclusiveness, deliberation and influence
may still be insufficient to ensure the Indigenous voice is sufficiently powerful to be
heard. However, Indigenous issues in Dialogue with the Pilbara: Newman Tomorrow
were more clearly identified and even provided a real challenge to entrenched elites.
This is far from being resolved and the answer to these tensions and conflicts remains
within the political arena, but the Dialogue showed that the relational power of the
Indigenous people had been asserted and heard.
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Abstract
Remote Indigenous communities in Western Australia have substandard
environmental health conditions compared to similar sized mainstream
communities. To help address this a pilot program that contained an
environmental health package and/or dust abatement program was initiated
in 7 remote Aboriginal communities. This included installing swimming pools
in 3 communities, and providing recreational areas in, and general greening
of, all 7 communities. In contrast to the usual approach to undertaking
community development programs in remote Indigenous communities, the
landscape company EarthCare used participatory processes to deliver a
successful and sustainable greening project. The greening project has been
viewed as successful in part by community members and EarthCare staff
members. After 5 years most of the landscaping has survived, and there has
been a significant improvement in the health of Indigenous children as a result
of the swimming pools. However, the dust abatement project was a once off
project with no continuation of funding, which means that infrastructure
cannot be maintained. Innovative and creative approaches that include
grassroots community participation are required to build sustainable
Indigenous communities. This sustainability case study shows how it worked
in greening some remote Indigenous settlements.
Key Words
Remote Indigenous communities, greening project, swimming pool project,
sustainability, health
5 Indigenous ParticipationThe dust abatement program of ACSIP aimed to improve the health of Indigenous children
by decreasing dust levels [10]. After hearing anecdotal evidence that the introduction of
swimming pools in Indigenous communities in the Northern Territory improved the health
of Indigenous children, Dr Hames (then Minster for Housing and Aboriginal Affairs)
advocated for the swimming pool project in Western Australia (WA) [3, 10, 11]. Several
remote Indigenous communities were approached by the State government and asked if
they wanted swimming pools, the main condition being a policy of “no school, no pool”
[10, 12]. Most of the communities said that this was not a priority for them, and instead
were offered the dust abatement program. 
Dust abatement was done by sealing internal roads and landscaping the communities.
The latter is referred to as the greening remote communities project, hereafter called the
greening project. The aims of these projects were to improve the health outcomes, lifestyle and
aesthetics of 7 remote communities [11]. The landscape/streetscape was enhanced and plant
nurseries, food trees and orchards were established. Recreational facilities such as football
ovals, playgrounds and basketball courts were provided to lessen boredom, despair and
substance abuse by the youth [13, 14]. Three communities received swimming pools as part of
the swimming pools project. In addition to this pilot program, the Clean and Healthy
Community Awards were also established in 1999 by DHW to promote healthy living
environments in all remote Indigenous communities in WA. The greening project started with
Jigalong and Oombulgurri, and was extended to Ardyaloon (One Arm Point), Bidyadanga,
Burringurrah, Kalumburu, and Mugarinya (Yandeyarra) Aboriginal communities. This paper
assesses the social, economic and environmental outcomes of the greening and swimming pool
projects in remote Indigenous communities.
Methods
Greening Project Tender
In 2000 the Ministry of Housing appointed PKK Environment and Infrastructure Pty Ltd
(now know as Parsons Brinckerhoff) as the project manager of the greening project. Background
information on each community was gathered and detailed plans were generated, including the
species of trees and shrubs to be planted, for each community. After completing the
landscaping, the contractor was responsible for supervising a landscape maintenance program
for 12 months, after which this responsibility would revert to the communities. The greening
project was put out to tender, with the following to be included where available: 
• Employment preference to be given to community members, with:
- local employees to be given standard working conditions as per the appropriate
industry award
- provision of relevant training to increase local job skills
- working hours and conditions of local employees to suit their cultural needs 
• Subcontracting preference to go to organisations that are owned by local people 
• There was to be no alcohol brought into the communities, and no trespassing or
interference with Areas of Significance 
• The community was to be consulted prior to the tender being submitted
• Weekly meetings with the contractor and community representatives were to occur to
keep the community up to date with progress, proposed works, and to allow issues
raised by the community to be resolved.
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Introduction
Governance is the mechanism used by communities and their members for the control,
allocation and access of resources and technology for achieving their development goals.
Good governance is thought to be a critical factor for the sustainability of communities, with
health, housing, employment and economic development all largely being dependent upon
this [1]. However, traditional Indigenous governance systems in Australia have largely been
denied by mainstream society and governments due to widespread ignorance of Indigenous
culture [2]. This has led to a breakdown in Aboriginal Law and authority in Indigenous
communities, reducing the community’s management capacity to engage with imposed
Western governance structures [3]. Australian governments also lack capacity to work with
Indigenous communities on an equal basis [3]. The consequence of this, and the limited state
and federal government support, is the absence of good governance and unsustainable
Indigenous communities [3, 4]. 
Some of the key issues for Indigenous sustainability are the need for self-determination
through the restoration of capacity, resource distribution, economic development, provision
of a clear and just place in society and politics, and empowerment through inclusively in the
decision-making process [5-7]. The focus of capacity building should be on people asserting
their own values, determining their own priorities, and being enabled to act on these, rather
than on, the generation of competencies relating to organisational management and
compliance [8]. This is a two-way process that requires a shift in power and institutional
change within governments, organisations and businesses working with Indigenous
communities [8]. Therefore, the delivery of successful programs relies on the establishment of
fair and effective partnerships between service providers and the community, program
integration, programs being embedded in inter-cultural understanding, and a long-term
perspective [1]. Innovative and creative approaches are, therefore, required for the successful
completion of projects in Indigenous communities, and for them to be sustainable in the
long-term. Instead of identifying gaps in capacity, alternative approaches build on the
strengths and skills already present and take into consideration the community’s needs.
This can be done through participatory approaches, which focus on community involvement.
This approach can be used to generate a board view, and allows the general public to
participate in the object-setting as well as the implementation of policies [5]. The greening of
remote Indigenous communities project demonstrates how this can be achieved.
Aboriginal Communities Strategic Investment Program 
Prior to European settlement Indigenous Australians had good environmental health
management and health practices [1]. However, since then, Indigenous housing and
environmental health have become inextricably linked, as inadequate housing has
contributed to poor health [1, 9]. For example, it is thought that exposure to high levels of
dust increases the risk of secondary middle ear and respiratory infection in children,
which are prevalent in Indigenous Australian populations [10].
The Aboriginal Communities Strategic Investment Program (ACSIP) aimed to ensure that
remote Indigenous communities have a similar standard of access to services as
mainstream towns of a similar size, and targeted remote Indigenous communities with a
population over 200. This program was initiated in 1996 by the Department of Indigenous
Affairs (DIA), and managed by the Department of Housing and Works (DHW) as a
demonstration program in response to the recommendations of the Hames Report [11]. 
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Works Carried Out on the Greening Project and
Outcomes
The following works were principally carried out
by community members, under the supervision of
EarthCare staff members.
Ardyaloon (One Arm Point). Ardyaloon is located
250 km NE of Broome, at the NE tip of Cape
Leveque, West Kimberley (Figure 5.2.1). The works
carried out included installing play areas for
children; establishing an outdoor park;
landscaping around the playgrounds, basketball
court and community areas; and building rammed
earth paths. As of mid-2006, most of the trees had
survived and community members continued to
successfully look after the grounds [16, 17].
However, the irrigation system was 5 years old
and needed repairing [17].
Bidyadanga. Bidyadanga is located approximately
200 km south of Broome, West Kimberly. The
works carried out included installing play areas for
children; establishing a nursery; and landscaping
around the playgrounds and community areas.
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During the tender process several contractors were asked to submit detailed expressions
of interest. EarthCare was the only company that sent staff members to the communities
(Bidyadanga, Mugarinya and Oombulgurri) to discuss the proposal for the projects.
As Jigalong was involved in Law business at the time, a visit did not occur as it would
have been intrusive. EarthCare’s tender was considerably cheaper than the nearest price
and was therefore awarded the contract. 
EarthCare’s Approach to the Greening Project
EarthCare (established in 1988) is a landscape company based in Perth, which provides
project management, consulting, environment management, construction and asset
management services to the government, building and development sector. Projects
that are carried out in remote communities tend to be Perth- or regional town-based
with the contractors flying into the site, completing the work and then flying out, often
having little knowledge of local conditions. Although community participation and
local employment was a preferred condition of the tendering process, this was not
mandatory. The labour for the other contractors was to be provided on a fly-in-fly-out
basis. EarthCare wanted to move away from this approach, and used a locally-based
sub-contractor network, which possessed local experience in the region. EarthCare
required all staff members working with remote Indigenous communities to have a
good understanding of cultural differences. This is crucial for the creation of
successful relationships and partnerships between Indigenous communities and
external agents [15]. 
One of the main aims of the company was to increase the skill level in the
communities. This would ensure that community members would be able to install, fix,
operate, and maintain the greening works to industry standard when the Perth
“experts” left. This would also help to instil community ownership of the project, and
is connected with another important aspect of the project; real community participation
at the grassroots level. At the introduction meetings with each community, it was clear
the tendered designs were not what the community wanted. EarthCare continued
liaising with each community so that they could articulate their wishes, with the end
result being that their needs were met. The community responded well to seeing their
requests implemented on the ground, enabling a collaborative approach to occur with
contractor and community. After community consultation, community employment
programs were designed with 2 – 3 EarthCare staff members per community providing
supervision and training to community participants. The training was linked to their
Community Development Employment Programs (CDEP) with CDEP top-up. This
would provide EarthCare with a reliable project team that was reasonably consistent,
while providing community members with industry award pay rates. This also
simplified administration and supported local infrastructure. EarthCare’s greening
project started in September 2000 and took around 3 years to complete, which was
what they expected.
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Figure 5.2.1: Location of the
Indigenous communities involved
in the greening project and the
types of work carried out.
Burringurrah. Burringurrah is located 350 km NW from Meekatharra in the Gascoyne
region of WA (Figure 5.2.1). The works carried out included regrading the football oval;
landscaping around the pool, oval, basketball court, playgrounds and community areas;
establishing an orchard at Edney’s Camp and a plant production nursery next to the
school; and building rammed earth paths. EarthCare established a close liaison with the
school when constructing the nursery, and changed the location so that the nursery was
placed next to the school. This has now been taken over by the Women’s Centre, which
runs horticultural courses, and lets the school use it when they want to [18]. Seeds from
trees, shrubs and grasses were collected by the community, grown in the nursery and used
in the greening project to provide shade and wind protection. 
By the end of the project, the community was pleased with the landscaping works and felt
that the greening project transformed the arid environment. Community members
complimented EarthCare’s supervisor on his work and liaison with the community.
This has been a very successful project, with the community continuing to maintain the
landscaping/streetscaping [18]. As of mid-2006 around 90% of the trees planted had
survived, but the 5 year old irrigation system was broken and needed fixing [18]. As it is
difficult to grow plants in such an arid environment, it will still take time for the shrubs
and bushes to reach their full potential [18]. Burringurrah came equal second in the
2001/2002 Clean and Healthy Community Awards. A short film, “No School, No Pool” by
Evan Cunningham-Dunlop records a typical day in Burringurrah since the introduction of
the swimming pool [19].Physical activity has also been shown to improve mental health and psychological
wellbeing by decreasing anxiety and depression, and increasing self-esteem and self-
efficacy (reviewed in [13]). In some circumstances sport and recreation can prevent
crime and substance abuse, and anecdotal evidence suggests that it can also enhance
social cohesion [13]. The policy of “school, means pool” has resulted in higher school
attendance with a concurrent decrease in crime and substance abuse, when the pools
were open in summer [10]. In Jigalong they had to increase the number of teachers
to cope with the higher rates of attendance [10]. There has also been an increase in 
water safety skills, and each aquatic centre has become the focal point of the
community [24]. 
Sustainability Outcomes – Economic
The greening project provided employment and training programs to community
members. EarthCare instigated a Landscape Skills Training Programme at all of the
communities. This was designed to teach landscape labourers the fundamental skills
required for the landscape construction and maintenance projects carried out by
EarthCare in the communities. This process also ensured that the work conformed to
the standard set by EarthCare. The training programme lasted 4 – 6 weeks, with the
trainees gaining valuable skills at industry standard, TAFE training certificates in
Horticulture, and a reference from EarthCare. In Burringurrah 13 participants received
the Certificate II in Horticulture from Central West TAFE, in Jigalong 3 participants
received the Certificate II in Horticulture from Pilbara TAFE, and in Oombulgurri
7 participants received the AQF2 Certificate II in Horticulture from Northern
Territory University.
The trainees were paid CDEP top-up wages, which were paid by the communities, who
then invoiced EarthCare for the top-up component. The core labouring group worked
full-time, with each community receiving at least $20,000 in wages for the construction
stages of the greening project. As the communities managed this aspect of the project,
this also helped improve the institutional capacity of the communities. As of mid-2006
all of the trainees had left Burringurrah, and only one remained in Jigalong. More
research is need to find out why they have left (eg have they obtained work elsewhere),
and what impact the loss of skilled workers has had on the communities. Recently the
first Indigenous pool manager was employed in Burringurrah by the Royal Life Saving
Society of Australia [26].
As technical experts would not be available to the communities when equipment failed,
appropriate levels of technology were used. While this proved more difficult for
EarthCare to install than off-the-shelf high-tech reticulation, it meant that the
communities should be able to fix the equipment when problems arose, increasing the
long-term sustainability of the project. However, by mid-2006 the reticulation in
Burringurrah and Ardyaloon needed repairing. Wherever possible, machinery was
hired locally, local accommodation was rented, and purchases were made from the
local store. Rammed earth paths are a specialty of EarthCare and were used instead of
concrete. This uses local material, and costs $40 – 50/m2, compared to $150/m2 for
concrete, which has to be brought in from regional towns some hundreds of
kilometres away. 
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Jigalong. Jigalong is located approximately 165 km east of Newman in the Pilbara
(Figure 5.2.1). The works carried out included landscaping around the pool and
community areas, planting fruit trees in house yards, and building rammed earth paths.
The community fully supported the greening project and EarthCare’s approach [20].
The work carried out was of good quality, but the community considered it to be
expensive [20]. EarthCare worked closely with the community’s Health and Nutrition
Program run by the WA Department of Health, and provided each household with a
selection of fruit trees. In this arid environment, which makes it difficult to grow and
maintain plants, the landscaping/streetscaping has survived, but the fruit trees have not
[20]. Jigalong received an encouragement award in 2001/2002 and came third in 2000 in
the Clean and Healthy Community Awards. The greening project was viewed as
successful in part by the community, and they would like to see it expanded [20].
Kalumburu. Kalumburu is located approximately 200 km NW of Wyndham, East
Kimberley (Figure 5.2.1). The works carried out included building a football oval;
landscaping around the oval; and building rammed earth paths. Most of the general
landscaping has survived, however, there have been ongoing problems with the oval and
the river water pump that irrigates the oval [17].
Mugarinya (Yandeyarra). Mugarinya is located approximately 140 km SW of South
Hedland in the Pilbara (Figure 5.2.1). The works carried out included building a football
oval; landscaping around the pool, oval, playgrounds and community areas; and building
rammed earth paths. Many members, of all ages, of the community go to the basketball
court and football oval at night when it is cool [21].
Oombulgurri. Oombulgurri is located approximately 50 km NW of Wyndham, East
Kimberley (Figure 5.2.1). The works carried out included building an Australian Football
League sized football oval; installing play areas for children; landscaping around the oval,
playgrounds, and community areas; and building rammed earth paths.
Discussion
Sustainability Outcomes – Social
In contrast to the significant improvements in the health of Indigenous peoples in
New Zealand (NZ) and North America [22], Indigenous Australians have 3 times the illness
and mortality rates of non-Indigenous Australians, including ear, nose and skin infections,
which can lead to deafness, and kidney and rheumatic heart diseases [23]. The success of the
NZ Maori health service has been attributed to it being embedded within a wider range of
holistic services, such as education, culture, social and economic issues [22]. The introduction
of recreational facilities in remote Indigenous WAcommunities also links education, recreation
and social issues to health. The Telethon Institute of Child Health Research has recently
reported that since the introduction of the pools there has been a significant improvement in
the health of Indigenous children in Burringurrah and Jigalong, with a significant reduction in
the prescription of antibiotics and disease incidence [24]. However, the researchers could not
disentangle the effects of the swimming pool from the dust abatement program and a change
in teachers who are more diligent in teaching hygiene at the schools [25]. Amore detailed
study needs to determine if the dust abatement program had any effect on the health of
Indigenous children in the communities that did not receive swimming pools.
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1. The greening project has been viewed as successful in part by community members
and EarthCare staff members. After 5 years most of the landscaping has survived in the
communities we have been able to contact (Ardyaloon, Burringurrah, Jigalong, and
Kalumburu). From past experience there has been in general little expectation that
greening in remote areas would survive a 12 month maintenance phase. However, the
landscaping/streetscaping is still being well maintained by community members, who
appreciate the greening of their communities. This appears, therefore, to be a success
story in terms of the local communities adopting such a greening program and
managing it.
2. There is anecdotal evidence of health benefits from the dust abatement program, but
there has been no evaluation, as has been done on the swimming pools program.
This needs to be investigated. 
3. One of the key conclusions concerns how such programs are implemented on the
ground. There needs to be commitment and training of program managers and their
consultants in the use of participatory processes when working with Indigenous
communities. Projects are more likely to be successful if they are based on grassroots
community participation. Each community had different needs and capacity to manage
these projects. They, therefore, need to have participatory methods to ensure that they
can respond in their own way.
4. There needs to be a move away from one-off projects, to more sustained long-term
projects, with a real commitment to support the current infrastructure. A budget and
program needs to be developed for a minimum of 5 years to allow for the training
(eg building paths, growing plants and fruit trees) and employment of community
members to improve their living environment (eg landscaping and dust suppression)
and provide food for their communities. 
5. Finally, it is important to communicate that this has been a success story for these
remote communities. Success stories should be promoted by government agencies to
show that innovative and creative approaches based on grassroots community
participation, can make a difference to Indigenous communities.
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Community participation and local capacity can drastically reduce the maintenance cost
(in material and labour), as well as ensuring an increase in the overall lifespan of the
infrastructure [27]. This also provides valuable commercial employment and training
programs to community members. However, without follow up funding and support,
infrastructure degrades rapidly. This can range from 25 – 30% per annum in remote
communities [27]. Repair strategies are more cost effective than the build and abandon
practices currently occurring [1]. In 2000 it was estimated by the Independent Commission
into State Government Finances that the effective cost of the substandard services that
Indigenous communities receive in WA, was $485 million/annum by 2006, which is
required to be spent on health, police, corrective services, and welfare [3]. Lack of
coordination between projects in remote communities also drains the limited resources
that are available.
EarthCare also benefited economically from the $2.5 million contract, which provided
employment for 15 – 20 staff members. Although they submitted the lowest tender,
EarthCare still made a profit that the company was happy with. Capacity was also built in
EarthCare. As the project progressed, their communication with members of the
communities and their ability to carryout landscaping in these remote communities,
improved.
Sustainability Outcomes – Environmental
Shelterbelts of trees 3 – 4 m deep were used to provide shade, shelter, as a dust abatement
measure and to enhance the aesthetics of the communities. They were constructed using
tall local trees with local medium sized trees, shrubs (e.g. acacias), and ground cover.
These collect dust and force the wind over the top. Salt resistant grasses and drainage
systems were used to combat salt encroachment in Jigalong. Quick growing trees that
provide shade and produce were also utilised. While mainly local, native plants were
used, the communities also wanted flowering plants. Hardy plants that were likely to
survive were picked (eg frangipani and bougainvilleas) [17].
Another challenge was locating local species, due to a lack of commercial production.
Some were grown from seed by the community, while others were rescued from dry river
beds prior to being washed away when the wet season arrived. Drainage within the
community was harvested using techniques such as swales, which store water in
underlying soils below trees and deep rigging. This would reduce water use and increase
the long-term sustainability of the project. The sealed roads also provided more run-off.
In Kalumburu, the river was used as the water source for the oval irrigation system.
However, this has proved to be problematic, even before it was severely damaged by a
recent cyclone [17]. 
There remain questions as to whether football ovals are really appropriate for these
communities when there are problems with accessing water, especially when the water is
potentially contaminated with sewage or salt, as occurred in Oombulgurri and Jigalong,
respectively. Jigalong wanted a football oval, but could not be provided with one, as there is
insufficient water to maintain it. Although there was increased water usage in maintaining
the landscaping and filling the swimming pools, and water management is a serious issue
for all of the communities, town water supplies were assessed to be adequate. 
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6.1 ‘Talking to the People’: Implications of the
‘New’ Model for Sustainable Service Delivery
in Indigenous Settlements 
K. Thorburn* 
Abstract
This paper explores current shifts in Federal government policy-speak around
community consultation practice, and reflect on how these are being played
out in communities in and around Fitzroy Crossing in the Kimberley.
In particular, it will consider the ways in which this ‘new’ approach may
encourage a return to ‘consultative’ approaches of old, undermining legitimate
processes of Indigenous governance which have taken more than 30 years to
establish. It will ask what this ‘new’ approach might mean for Indigenous
NGOs, which seem to be rapidly losing legitimacy for the Federal government
as representatives for Indigenous people. That is, having encouraged the
development of structures for political representation in Indigenous
communities, the subtext in this ‘new’ approach is that these structures have
in fact become too political. What kinds of new, somehow de-politicised,
identity must Indigenous people now develop to accord with these recent
shifts in government approach? 
In conclusion it will argue for a re-acknowledgement of diversity, including
that which exists between, and within, Indigenous groups, and an ongoing
respect for the institutions which Indigenous people have developed for their
own representative purposes. A failure to do so can only have detrimental
effects on the sustainability, in socio-political terms, of service and program
delivery for Indigenous populations. is required, in terms of both process and structure, for such organisations to manage these
demands. Arguably there has been a vast growth in ‘governance capacity’, and related
skills, over the previous thirty years. It is also true that given the very difficult operating
environments of such organisations, many in fact do an extraordinary job with very
limited resources. 
It is difficult to gauge the number of Indigenous community-based organisations
nationally, since there are many Acts under which they can incorporate; they certainly
now number in their thousands. However, in the Fitzroy Valley, and anecdotally across
the entire Kimberley, the number of these organisations is declining. There is little
question that the ‘new arrangements’ are contributing greatly to the administrative
burden on those organisations that remain. Reporting requirements have increased
manyfold, largely because instead of just accounting to ATSIC for one annual budget,
there are now requirements for quarterly reporting across a range of departments. This is
despite the creation of Indigenous Co-ordination Centres at a regional level throughout
the country. 
It appears that there is a ‘survival of the fittest’ process happening at an institutional level for
many Indigenous communities. Whether it is an intended outcome of the new arrangements
or not is a moot point. But it is worth considering what corporate and local knowledge, as
well as opportunities for co-operation, are being lost in these organisational extinctions. It is
also no doubt very dispiriting for the individuals and communities involved. 
Such an empirical decline raises some important issues when talking about service
delivery, since these organisations generally have provided up until now, a crucial avenue
for the expression of need, and a point of articulation for government agencies and service
providers. 
There are many elements to the ‘new arrangements’, but I wish to focus here only on what
the implications are for the audibility of Indigenous voices and what this might mean for
the sustainability of service delivery. Let us start by reminding ourselves however that
service delivery, across a socio-cultural divide such that exists, has never been
straightforward – neither the extent of service, the mode of delivery nor the identification
of populations most in need is clearcut. As Sanders said in 2000 ‘(t)here are no pre-existing
packages awaiting delivery, and there are no pre-existing postmen ready…to deliver them.
Indeed there may not even be any willing or obvious recipients for services proffered.
Everything in service delivery has to be created and everything is open to negotiation.’ 
The Federal government has stated that ‘…better ways of representing Indigenous
interests at the local level are fundamental to the new arrangements’ but has not been
forthcoming as to what these might be, or what was problematic about the previous ways
in which such interests were represented. A bit of reading between the lines, which is the
closest one can get to ‘analysis’ of such elusive policy speak, led me to ask the question
‘better ways for whom’? Tom Calma, HREOC commissioner, while expressing optimism
at the potential of the new arrangements, had reservations too, particularly in relation to
the absence of an Indigenous voice at national, regional and local levels. He framed this
concern in terms of it threatening people’s fundamental human rights, the implication
being that in the absence of such a voice, Aboriginal people’s avenues for expression of a
common viewpoint would become severely constrained, indeed, potentially non-existent. 
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In 2005, describing the dawning of the new age in Indigenous Affairs in Australia, Senator
Vanstone in a radio interview stated that ‘This is a new way of doing business and a new
conversation, going direct to communities.’ In her Bennelong Society Address in 2004, she
spoke of developing partnerships between government, individuals and families. Public
statements such as these beg the question: If these arrangements are so new, then who was
the Federal government talking to before, if not individuals, communities and families?
To my mind, the conspicuously absent voice in this new conversation is Indigenous
community-based organisations, indeed any Indigenous voice that seeks to be
‘representative’ or ‘corporate’ beyond an immediate, local, individual mobs’ self-interest.
So while it is not stated publicly, and not necessarily written down in the few policy
documents that do describe how these new arrangements will work, there is a definite
shift in focus away from the organised, and at times politicised, face of Indigenous
Australia with which we have become familiar during the self-determination era, what
Rowse refers to as the ‘Indigenous sector’. 
The title of the conference session in which this paper was presented was ‘How can access
to services for settlements be sustained?’ But it is also important to ask how or indeed if
access to services have been sustained up to this point? And I would add to that
‘How vital has the role of community-based organisations been in service delivery?’ I raise
this issue realising that many services in remote communities such as those I worked with
in the West Kimberley are not delivered by the Federal government, but rather by the
West Australian government, local Shire councils and increasingly, private contractors
such as the Kimberley Regional Service Providers (KRSP Pty Ltd) in the Kimberley. 
Regardless, many such organisations have historically received their core funding, via
CDEP, from Federal government budgets. While they are not funded to be representative
bodies per se, in accord with principles of good governance, these organisations have been
required to have representative structures in place in order to receive funding. The
representative structures – boards and councils and the like – are required under the WA
and federal legislative regimes under which these organisations are incorporated. So that
while it is changes in Federal government policy which are destabilising many Indigenous
community-based organisations –particularly via the defunding of numerous smaller
CDEP programs - the impacts will be felt by all levels of government, and by private
contractors, who seek to provide services to remote communities and make use of these
organisations as an interface. Contrary to the role these organisations have undertaken
over the last thirty or more years, the extraordinary undertone of the new arrangements is
that these representative forums lack legitimacy, or utility, for service providers and others
seeking to identify a common viewpoint or need in a given community.
Self-determination, the policy under which the vast majority Indigenous community-
based organisations were established, was developed under the Whitlam government,
and then enabled by acts such as the Aboriginal Councils and Associations Act which was
passed in 1976 under the Fraser government. Aboriginal people were encouraged to
establish corporations with the intent of providing a forum for the articulation of views,
but also to gain more control over their own affairs, making decisions of direct relevance
and guiding the priorities of service delivery. It is certainly true that many of these
organisations have struggled to manage the dualistic demands placed on them by their
own constituencies as well as by government funding bodies. Much of the recent focus in
Australia on good governance in Indigenous communities has been around exactly what
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6 Services to SettlementsIn the current environment, it seems that there would be genuine benefit, in terms of
economies of scale, in Aboriginal people using organisational forums to represent them,
but also to allow them to access resources, including sound legal and financial advice,
when negotiating with governments over matters which may be crucial to the ongoing
viability to their communities, their capacity to remain on country and ultimately, their
right to maintain cultural practices. Organisations also act as a buffer to an extent for
service providers, protecting them from the ebb, flow and occasional conflagration of
community politics, and by allowing forums for community decision-making which
have relative, if not always absolute, legitimacy.
David Martin, in a recent CAEPR seminar entitled ‘Why the 'new direction' in Federal
Indigenous policy is as likely to fail as the old directions’, suggested that Indigenous
people will strongly resist the assimilationist subtext of much of this new approach.
Indeed, there is evidence of this in attempts to establish a representational structure in
the ex-ATSIC region of Malarbarah, which incorporates the towns of Derby and Fitzroy
Crossing and surrounding communities. Only one group of communities, representing
less than 10% of the total population of that region, has come forward with an
acceptable representative structure. The rest of the population, which includes both the
towns, has been disengaged from the process, perhaps because they cannot get clarity
on what kind of decision-making scope such a body might have. Arguably, the mood
between government and people in that part of the country at least, is becoming
palpably less and less co-operative. 
The danger is that in their desire to be heard above the rabble of other Indigenous
individuals, families and communities, real consensus and genuine expression of
people’s or communities’ aspirations will be compromised. A forced consensus out of
sheer desperation to access resources of any kind may be the very unsatisfactory result.
Arabena makes the call to Indigenous people to resist being defined by governments as
simply ‘disadvantaged citizens’, with its implied blindness to ‘structural and systematic
barriers’, and I would add, its denial of cultural difference. Instead of there being a
proposition of genuine partnerships between government and Aboriginal people, there
is instead a punitive, and distrustful, tone underlying the new relationship. The fulcrum
is shifting now from that of a combination of un-coordinated government and
increasingly organised Aboriginal people, to one of an increasingly centralised
government and an unfunded, un-coordinated, depoliticised and disempowered mass of
Indigenous individuals.
So what does all of this mean for the sustainability of service provision? A turning away
from proper and respectful engagement with Indigenous forms of representation and
expression will have negative impacts on the ‘sustainability’ of services provided.
The interface between service providers of whatever ilk and community-based
organisations has not always been easy. The alternative is that external agencies will
themselves attempt to identify areas of need. However, in light of the varying capacities
of such agencies to properly engage with Indigenous groups, and in the absence of any
forms of mediation, such an attempt is bound to fail. A blindness to socio-cultural
difference, including the ways in which Indigenous people have chosen to organise
themselves and represent themselves over the last 30 years, can only have detrimental
effects on the ‘sustainability’, in socio-political terms, of service and program delivery
for Indigenous people. 
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Amanda Vanstone, then Minister for Indigenous Affairs, in a National Press Club address
in February 2005 made some rather perplexing observations about Indigenous
representation – she quoted that 80 per cent of Indigenous Australians chose not to vote at
ATSIC elections, a figure which in fact varied wildly across the country, with much higher
participation in remote Australia. She described ATSIC as a ‘non-Indigenous construct
designed to satisfy the rest of us that Indigenous Australians had a voice.’ In certain
respects, she was quite right: ATSIC was never designed by Aboriginal people alone, and
it clearly lacked legitimacy for many. Concern for legitimate representation however was
not what caused the demise of ATSIC, nor apparently is it a driving force in the new
arrangements. Vanstone also stated that in the past it had been convenient for government
to talk to groups such as ‘…consultants, lobbyists, service providers and assorted others of
goodwill…’ She then went on to state that ‘…really the only people who can authorise
others to talk on their behalf are the individual, the family unit or the community’, the
implication being that those previously described had no such authority. Integral to this
new approach that Vanstone describes is a heightened focus on the individual, and a
turning away from more corporate, organised forms of expression. Part of the reason then
why community organisations seem be losing legitimacy in this climate then is that they
are perceived to delimit avenues for individual self-representation.
I’ll turn now briefly to questions of power dynamics in this new articulation between
Indigenous people and governments. Arabena, in a recent paper, stated that ‘(t)hrough
these means (ie the new arrangements) it is made to appear likely that someone powerful
has no authority over someone powerless; that in fact there is an equal partnership
between governments and individuals.’ There is, I think, an indisputable logic to her
point. Clearly ‘the government’ has less to lose at the negotiating table than an average
Australian citizen, let alone a disadvantaged Indigenous Australian. In reality of course, it
is logistically impossible for governments to negotiate with all Indigenous individuals and
families. What seems more likely in fact is that those individuals who currently hold
positions of power in community based organisations – and they hold these positions of
power for a suite of reasons, including their ability to negotiate ruthlessly with
government agencies - will continue to be the people that private contractors, service
providers and bureaucrats communicate with. The status quo will be maintained, and the
path of least resistance for those seeking a locally-sanctioned view of community priorities
will likely lead them to the same individuals. The concern however with this scenario is
that in the absence of ‘organisations’ with formal rules and processes, such individuals
will be less accountable, to their own ‘families’ or constituencies. The transparency of
decisions relating to service provision or resource allocation, within and between
communities, will also therefore become questionable. The accountability of governments
in equitable delivery of services will also become more difficult to observe.
The resources to be allocated by these less than clear mechanisms are limited in volume.
There are naturally certain criteria to met by Indigenous people, however they organise
themselves, if they are to access their share. The capacity therefore of Indigenous people,
or groups, to read or predict these subtle criteria will determine their likelihood in
accessing their resource share. It seems to me that these are not trifling matters which are
to be ‘negotiated’, and that people’s capacity to play by rules which are shadowy at best,
will result in a similar pattern to that which I have observed as occurring to Indigenous
organisations: survival of those most ‘fit’ to receive resources, as deemed by government.
An important role of community organisations in the past has been to act as a buffer
between the demands of government, and individual families and communities. 
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6.2 Community Phone Project: A Lifeline in
Community Sustainability
A. Wright* and S. Bailey *
*Technical Resource Group, Centre fore Appropriate Technology, 
32 Priest St, Alice Springs 
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Abstract
This article provides an overview of the Community Phones Project. This pilot
project investigated the use of improved technological and service interface for
public telephones in remote communities. The article suggests that may of the
deficiencies in current phone service to remote areas need to be addressed through
appreciation of environment and social setting of remote areas.
Key Words
Indigenous communities, public payphones, service delivery, telecommunications
Introduction
There are many critical factors in the sustainability of Indigenous communities. In this paper,
we investigate just one, telecommunications, and argue that a telephone service is a lifeline
factor in sustainability. Access to a telephone service for people living in remote communities
is an essential for the purpose of health, safety, community development, social cohesion and
accessing government and other services. In line with this, current and future economic
development and enterprise in these areas also hinges on having access to reliable
telecommunications. Yet in many Indigenous communities, residents have unreliable or
(worse still) no forms of communication services. Through the insight and perspectives from
the Community Phones Project, this paper explores the concept that a different interface
(in both technology and service) may increase the reliability, functioning, sustainability and
accessibility of telephone services for Indigenous people.
This paper looks specifically at the new Community Phone1 and Country Calling Line that
support Community Phone Project. The Community Phone Project aims to reduce a number
of inefficiencies in phone services, whilst still providing equitable services for people.
The Community Phone is designed to allow basic maintenance to be undertaken by someone
in the community, it contains standard parts and telephone is used with prepaid service.
For many people living in remote communities the public payphone is the only available
service, but people have told us that public phone services are “always broken and take a long
time to fixed”. The inefficiencies in phone services are apparent despite federal regulatory
measures such as the Universal Service Obligation and Customer Service Guarantee.
The Community Phone Project is in trial phase in many communities throughout Western
Australia and Northern Territory.
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1Community Phone – Is a Telstra T1000s telephone housed in a robust casing. Calls can only be made from the telephone using a
prepaid card. The provision of a Community Phone is funded by the Commonwealth Government and the running costs are
funded by payments made by callers using a calling card.This study, known as Telecommunication Action Plan for Remote Indigenous
Communities (TAPRIC), reported in relation to payphones (DCITA 2002: 44):
There is a high demand for payphones in remote Indigenous communities; payphones suit the
arrangements of remote Indigenous community because they are pay-per-use and not subject to
debt-management concerns; payphones are more functionally limited than fixed phone services,
both in terms of receiving calls (although some have dial-in capability) and the convenience of
residential phone access; payphones are often inappropriately located and frequently out of
service; payphones are expensive to install and maintain and their cost-effectiveness has been
challenged, with calls to consider alternatives; and compared with call costs for standard
telephone services, payphone charges are relatively expensive. This difference is accentuated
where standard phone services provided plans and discounts.
This report formulated Federal Government thinking and lead to the TAPRIC program,
a 4 year program to improve telecommunications in remote communities. In addition, the
Regional Telecommunications Inquiry (RTI) was an independent assessment of the
adequacy of telecommunication services in regional, rural and remote Australia. RTI was
established to examine the effectiveness of the Government’s response to the TSI in order
to determine whether these and other developments addressed consumer concerns 
(RTI 2002). In line with previous reports, it presented similar findings on shortages of
payphones and recommended improvements to Telstra’s compliance against the USO
report timeframes. 
The latest inquiry by the Australian Communication Authority (ACA), Report into
Payphone Services (2004), notes the heavy reliance on payphones in remote communities
but again stated the inadequacy in their distribution, particularly in town camps and
outstations. The inadequacy in town camps warrants particularly attention and suggests
that remoteness is not only factor in deficiencies in telephone services for Indigenous
people. The report suggests that consideration be given to other alternative solutions.
Such as, the use of prepaid cards system rather then coin operated systems. 
Outline of the Regulatory Framework
The inadequacies (described above) in telephone services in remote communities are
evident, regardless of regulatory environment. The Universal Service Obligation (USO)
aims to give all Australians reasonable and equitable access to standard telephone and
payphone services, including provision of some loss-making services. Telstra will consider
providing a payphone where the potential demand/revenue earned from the service is
less than depreciation and maintenance costs in small remote communities, a general rule
of more than 20 adult permanent residents is necessary. A low level of home telephone
ownership is also noted as a criterion. Telstra places heavy emphasis on provision being
request-driven (Telstra 2001).
The Customer Service Guarantee is a measure to safe guard a customer’s telephone
service. It provides financial compensation to customers who are affected by delays in
service connections, fault repairs and missed appointments (TIO 2000). The CSG creates
legal rights for customers to telephones services and results in re-numeration if the
guarantee is breached. A recent review of the USO/CSG (DCITA 2004: 174) supports the
use of alternative options to public payphone and standard telephone services in
Indigenous communities.
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Context of Telecommunication Service Delivery
Firstly, we need to explore the issues and context of telephone service delivery for remote
communities. The context is explored through perspectives from an Indigenous
community, a review of policy environment and outline of regulatory framework.ment
The exploration of these perspectives provides a framework for considering a new service
and technology interface within telecommunication delivery.
Perspectives from Indigenous people
Telephones services are an important part of remote areas. Yet, there are still many remote
communities with no telephone services or telecommunication infrastructure. As Daisy
Campbell from Ritjinka outstation (Our Place Productions 2003) articulated:
We want help. We need the telephone to talk if something goes wrong or the child gets sick, so
that we can ring up from home. We have no car, we have no transport whatsoever, we got no
car. We use the tractor that’s all. We go by tractor to Titjikala and return home after shopping.
Today we still haven’t got proper transport. That’s why we need the telephone.
Lack of access to reliable transportation, a common problem for Indigenous people living
in remote communities, reinforces the need for access to a telephone service. In 2003, the
Campbell family’s story at Ritjinka outstation describes the situation. The lack of transport
and communications is a potentially life threatening situation in an emergency. Lack of
access to a telephone further exacerbates existing disadvantage, making it difficult for
people living in remote communities to access banking, health, legal and other services
from their communities. Efforts to encourage economic development and enterprise by
people living in remote communities depend upon people having access to reliable
telecommunications in order to interact with customers, suppliers and service providers.
In May 2006, Ritjinka outstation community members are still on the waiting list for a
telephone service – despite applications for services.
Review of the Policy Environment
Aside from local stories, the issues of telephone access in remote communities are well
documented. A range of inquires initiated by government, regulators and service
providers have reported on the low levels of infrastructure. According to Community
Housing and Infrastructure Needs Survey (CHINS) (ABS 2001), around 48% of discrete2
Indigenous communities claimed there was no basic telephone service in their community.
More specifically, of the 905 communities with populations of less than 50 people, 54%
claimed they did not have access to a telephone service. A total of 22 communities
reported payphone faults that took a year to rectify or have never been rectified
(ABS2001). The Commonwealth has recognized the low penetration and unreliability of
the standard telephone service in remote Indigenous communities.
The Telecommunication Service Inquiry (TSI) reported lack of the payphone service in
Indigenous communities, despite the importance of this basic service (TSI 2000: 90-91).
In line with subsequent inquiries, the TSI found that Indigenous Australians are not well
serviced in essential telecommunication infrastructure or services. In response to TSI, the
Government announced it would conduct a major $0.4 million study of the
telecommunications requirements.
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2Discrete Indigenous communities: A geographic location, bounded by physical boundaries, and inhabited or intended to be inhabited
predominantly by Indigenous people, with housing or infrastructure that is either owned or managed on a community basis.
This definition covers discrete communities in urban, rural and remote areas (ABS 2001).Providing a Prepaid Service
There are many prepaid card services on the market but most do not provide a direct
interface to technology and most prepaid services are a more expensive option. The Telstra
Country Calling Card (CCC) has been specially developed to support the Community
Phone and other Telstra prepaid services in remote areas. Whilst the expectation of this
paper is not to provide a marketing avenue for service provider’s products, it is important
to note that the CCC unlike other prepaid cards when used with Community Phone or
conventional payphone are charged at equitable rates to standard public telephone and
additionally, these cards are linked with extended area zones. In the same vein, it should
also be noted that CCC was commercially proven by the Australian Communications and
Media Authority and the development supported by DCITA, which lead to its
development by Telstra.
Community Phone Project Process
The Community Phone Project provided a framework where technology is not just
parachuted into a community without a supportive process. There were a number of
elements to ensure that community engagement was paramount in planning
implementation and evaluation of the project. Firstly, during the application phase,
representatives from the community were asked to determine the most appropriate
locations and sites (in some communities this was the store wall, in others a remote area
cabinet was placed in between a coalescence of houses). Secondly, during installment an
image based poster detailing use of the phone was mounted beside the phone, to provide
pictorial instructions on use the phone with the card. Additionally, to raise awareness
regional organisations undertook practical demonstrations on using the telephone with
the prepaid card in communities and built capacity of key people from the community to
undertake basic maintenance and fixing procedures. Additionally, the monitoring and
evaluation of Community Phones was structured around community perspective of the
project delivery.
Lessons from the Community Phone Project
Projects which trial new technology and service interfaces provide a great scope for re-
energising ideas on service delivery. The paragraphs below provide discussion on key
learnings from the Project, particularly in relation to community sustainability and
improving project sustainability.
Telephone Services for Community Sustainability
From a community sustainability perspective, stories from the community perspective
help to reinforce the idea that telephone service are an important factor. In Nywente town
camp, a community a woman expressed the importance of telephone services for personal
safety and family security:
We had a situation on the weekend where there was a big fight in the community. You and
your family feel safe because you can use it (Community Telephone) to call an ambulance and
Night Patrol. A telephone helps to get assistance right away.
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Brokering a Solution for Improved Services
The impetus for exploring a new telephone services was driven at three different levels:
• Government agencies and regulatory bodies suggested alternatives technology and
prepaid services need to be trialed (DCITA 2004: 174, ACA 2004: 7)
• Community members on the ground questioned current delivery of telecommunication
services
• Whilst, service providers continue to have difficulties meeting regulatory obligations.
The Community Phone is an example of new technology and a new service that may be
more appropriate for many remote communities.
Identifying a New Technology
Simplistically, the Community Phone can be broken down into three main parts the
outside stainless steel protective casing, the internal T1000s telephone and TSD1 handset,
with additional extras for phone line connection and regulating handset volume.
The Community Phone is designed around a number of principles, including:
1. The Community Phone can be accessible to everyone in the community: The
Community Phone can be located in a central position so that anyone can access it
24 hours a day. Unlike some public telephones, this phone is designed to be installed
either on the side of a community building/residential house or in a Telstra public
phone cabinet.
2. The Community Phone uses a prepaid card service: Previous reports have highlighted
that a prepaid card service may be more appropriate in some communities than other
services, particularly standard telephone services where people can get into debt
management problems. The prepaid service should be competitive with other phone
rates.
3. The Community Phone is robust: The Community Phone includes a stainless casing
which protects the internal phone. The weather resistant steel casing is designed to
cope with the extreme conditions, such as dust and heavy rain. The protective case
allows water and grit to fall through the back, without damaging the T1000S telephone.
The protective unit is also designed so that high strength cleansing material can be
used to remove any graffiti or other blockages, i.e. chewing gum. 
4. The Community Phone uses standard components: The Community Phone uses
standard Telstra components: a T1000S telephone and TCP1 handset. Dysfunctional or
broken parts can be changed over relatively easily by someone at the community.
The components are easy to replace which reduces the need for service calls.
5. The Community phone can be maintained by a community member (without ACMA
certification): The standard parts help this phone to be maintained by community
residents. This maintenance is limited to aspects of the phone itself and does not
include phone line service. The parts that can be maintained are the protective casing,
the handset and the internal phone.
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units installed in the NT, we have found that less 1.5% of units have had faults with the
protective casing and that these have been repaired within a reasonable timeframe.
However, during our monitoring we have also found that 6% of handsets were broken
during the initial visit, which is often attributed to frustration with lack of
understanding of the technology. It may be argue that this could be improved through a
stainless steel handset, whereas a more appropriate solution may be to coordinate
organisations so that awareness of technology and prepaid service is delivered as soon
the telephone is operational.
The authors were involved in raising awareness of the prepaid cards, which allowed us to
explore the frustrations that people had with the new prepaid service. The Country
Calling Card (CCC) requires you to enter 12 digit pin into the telephone, which can often
be difficult for people, particularly those who have limited eyesight. And, in many areas
there is still preference for convenience of coin operated telephones, except when it is out
of order or being used. Additionally, the CCC has been inadequately marketed throughout
the NT and WA, with residents of remote communities not able to purchase the cards in
their community. Moreover, the Call Centre responsible for providing help about the cards
was not aware of the cards during the first months of the trial. The limited marketing and
poor helpline services raises questions about the service provider’s support for the project
now and into the future.
The above paragraph hints at the difficulties of a project working across a range of
stakeholders and organisations. The project was run over a year, however over 50 percent
of Community Phones were installed during the last three months of this period due to
poor project management. These delays affected other organisations in fulfilling their
project responsibilities including awareness raising, training, evaluating and provisioning
of community information. Indeed, it is essential that Government, service providers,
remote communities and Indigenous organisations work together within projects but it
needs to be supported with a collaborative framework that ensures that all organisations
are able to deliver their project requirements in suitable timeframes.
More broadly, the Community Phones Project has had limited outreach to those
communities without existing telecommunications infrastructure. In the NT, only four
applications were supported where there was no existing infrastructure. The Community
Phone is currently not covered by the USO, which means that there are no real safe guards
for the service for remote communities. Operating outside the USO, Community Phones
may require greater investment on community capacity issues and should only be
delivered where Community Phones form part of broader community wide planning
around telecommunications role in the social and economic development of community.
We argue that the regulatory measures should be resolved as soon as possible and
certainly before further Community Phones investment.
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Security and safety are important issues for many communities. Our work particularly
noted that town camps residents found telephone services particularly in these cases,
which may correlate with their ability to access emergency and Night Patrol services.
At Ipolera community, a small outstation with one family group, the residents suggested
that the telephone improved access to services and family:
My family and I use this phone to call services in town like Centrelink and Congress Health.
We only have one other phone in the community at the office, so now we use this phone and
don’t hold up important calls on office phone. Family also ring us when they are in town and
because it is close to houses, we hear it most of the time.
Other community members within the trial communities also reported improve access to
health services (particularly for elder community members), financial/banking services
and government agencies.
From the international perspective, communication technologies are vital for economic
development and in a small number of cases, there is direct evidence that Community
Phone has provided some support for livelihood and enterprise opportunities.
For example, during a project evaluation visit to an outstation on the Dampier Peninsula
where a successful mudcrab tour operates, a resident received a call from the international
client requesting information about the tour. It must be noted that link between
commercial activity is not always identifiable but is more readily evident in remote
outstations, particularly those where a family enterprise operates and the Community
Phone is the sole telephone service.
In the above statements the enthusiasm for the Community Phone that is difficult to
distinguish from phone services in general. Where survey respondents did distinguish the
Community Phone from other services, the most appealing factors where the robustness,
communal access and the reliability of the service. One man from Areyonga said:
We glad we got this phone and you helped us. The phone doesn’t get damaged like the old one
cause there are no coins in it. We know how to fix it, but I doubt it will be broken.
In all of the examples above, telephone services provide a key element in long term
community sustainability, and provide evidence that is essential that technology is
reliable, services are appropriate and communities are involved in telecommunications
project planning.
Improving the Community Phone Project
Aside from the service user’s perspectives, the pilot project itself required some
evaluation. Within, this paper it is difficult to cover all the detail, Horsley (2006) and
Wright (2005) provide greater coverage of the issues below. However, below we address
specific areas that have or may increase project sustainability.
The technology has proven to be fairly robust in the remote context and with support of
community maintenance is working effectively. However, there are some units which have
problems with switch hook and effect the ringing on incoming calls to Community Phone.
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Conclusion
The Community Phone Project has provided an impetus for refocusing on the issues of
providing basic lifeline services to Indigenous communities. The Community Phone has
been taken on by many communities across Central and Northern Australia. Indigenous
people in these communities are engaging in this new technology for their own ends,
including to contact family and friends, emergency, health care facilities and to support
livelihood options. Arguably, many of these may not necessarily exchangeable in a policy
or project objective, but they are fundamentals in community development, viability,
livelihood aspirations and indeed, community sustainability. As one woman from Mulga
Bore states:
This is my country and I like living here. That phone is so important, otherwise I couldn’t talk
to my family down south or my daughter in Tennant Creek.
The trial of the telephone which uses a prepaid service and can be maintained by
community members, has improved reliability, functioning and accessibility to telephone
services in most communities in the project. However despite this initial success, the
Community Phone is no magic bullet to telephone services in remote areas. Many issues
highlighted during the first phase of installations (Horsley 2006; Wright 2005) still need to
be addressed to improve Community Phone delivery in the future.
More generally, the Community Phone is one option for telephone services. Given, the
enthusiasm that has been generated from other remote communities interested in trialing
the Community Phone it is critical that information become available which details
options for telephone services in remote areas and delivers a process where Community
Phones are part of a more broader planning process around telecommunication services in
Indigenous communities.
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Abstract
Do we know what it is that makes remote settlements viable? Rather, should
some of the things that undermine the viability of remote settlements be
considered? Consider a mainstream solution for a perceived problem
developed from a cultural paradigm that is not consistent with that of the
indigenous people. This type of situation has the potential to seriously
undermine the viability of an indigenous community.
To address this potential problem it is necessary to identify the relevant
decision-making frameworks that initiate external interventions on community
life. If these frameworks are not inclusive, there is a need to alter the
frameworks to ensure that the integrated input of the Indigenous
Community’s values and beliefs is achieved.
Aotearoa New Zealand has a history of external interventions imposed by
mainstream society with regard to the management of natural resources.
One indigenous response is the Mauri Model, a decision-making framework
that has been used to balance environmental, social, cultural and economic
considerations in decision-making with regard to 50 year regional planning
strategies in the Bay of Plenty. The Mauri Model is presented in this paper
with discussion of its potential modification for use by other indigenous
communities.
Introduction
Culturally inappropriate solutions have the potential to seriously undermine the
viability of any indigenous community or remote settlement. Mainstream solutions for
perceived problems in indigenous communities can have unintended consequences
that create bigger problems. If this is because the solutions are developed from a
cultural paradigm that is not consistent with that of the indigenous people of the
remote settlement, then the decision-making processes that lead to solutions need to be
modified to better integrate indigenous values and beliefs.
This problem can be addressed by identifying the relevant decision-making
frameworks that initiate external interventions on remote settlements. If these
frameworks are not inclusive, there is a need to alter the frameworks to ensure that the
integrated input of the Indigenous Community’s values and beliefs is achieved. In this
paper the New Zealand context of inequitable decision-making is considered and the
results of a case study presented.Contemporary Legislative Requirements and Challenges
Sustainability
Identifying appropriate actions for the sustainable development of Aotearoa involves
understanding a problem of significant complexity due to its multi-facet and dynamic
nature. NZ’s sustainable development policy requires taking account of the social,
economic, environmental and cultural effects of our decisions. The assessment of
sustainability thus occurs in four dimensions, characterised by strong dimensional
interdependencies and intra dimensional considerations that are broader than the
constrained interpretation prescribed by conventional scientific analysis. Also,
sustainability, while being a global challenge, necessarily requires local actions and
regional solutions. Regional approaches are consistent with indigenous thinking as Maori
management of the environment is carried out on a water catchment basis.
The NZ context is differentiated from other international contexts by the existence of, and
adherence to, the Treaty of Waitangi, NZ’s founding document and first Resource
Management legislation. Therefore decision-making must effectively incorporate and
represent Maori perspectives and be consistent with the Treaty of Waitangi. To be consistent,
decision making needs to use a conceptual approach that incorporates appropriate
indigenous knowledge and concepts. Good decision-making will also be effects focused, and
promote social, economic, environmental, and cultural well-being. Although the expectations
of central government have now been set out in legislation for local government, most
councils struggle to deliver. Three examples are provided in the following sections.
Case Study A: Rotorua District Council Water Supply
Rotorua District Council (RDC) abstracts water from Te Puna O Pekehaua, commonly
known as Taniwha Springs, as well as three other water supply schemes, but does not
have sufficient capacity to meet future water demands. Although RDC’s resource consent
for the abstraction of water from Taniwha Springs expired in 2001, RDC had lodged an
application for a new consent more than six months prior to the expiry date and therefore
can continue to abstract water under their original consent until appeals regarding the
new consent have been determined. The new consent includes a condition that RDC carry
out further investigations of alternative water sources for the urban supply.
Consultants, engaged to review RDC investigations of eight potential water supply options,
adopted a government mandated methodology (Transfund, 2002) for option comparison
that considers both non-price and price criteria. This approach is quite common and
attempts to ensure that recommendations are consistent with contemporary legislation.
The consultants approach was to involve a working party made up of RDC officers and
local Maori, who agreed the final criteria and weightings for comparison of the eight
options. Cultural impacts were given a 25% weighting, with environmental and amenity
impacts also given 20% each. The remaining weighting was applied to engineering and
economic considerations. Maori involved in the process would only comment on the
cultural merits of the three options located within their region. Confronted with this
problem, the consultants excluded the cultural weighting entirely from the analysis and
scaled up the economic, social and environmental aspects to total 100% (Beca, 2005). It was
not made obvious to those relying on the report in the recommendations, the correct place
to note such a significant change, that the cultural analysis was not completed and that
cultural impacts had no bearing on the final recommendations.
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Histroric Decision Making Context of Aotearoa New Zealand
In 1840 the representatives for the Queen of England and Maori signed the Treaty of
Waitangi, ceding governance of Aotearoa New Zealand to the Queen (Article I) but
retaining self determination with regard to lands, forests, waters, and other treasures
(Article II). The expectation of all parties to the Treaty was that Maori would be full
participants in the new governance process that resulted.
As a consequence of the 1840 Treaty of Waitangi, Aotearoa, now a Crown Colony, had a
Governor General and an appointed Executive Council for decision-making. This
arrangement was unpopular with European Colonists, wanting self-government, who
were dissatisfied with many of the decisions, particularly those involving relations with
Maori. On 1 January 1848, George Grey assumed the new office of Governor in Chief, but
declined to enact in full an 1846 constitution that sought to establish self-government.
Grey resisted enacting the constitution in full as he considered it would ‘give to a minority
made up of one race power over a majority made up of another.’ The constitution
contained no suggestion of Maori representation at any of the proposed layers of
government and administration (King, 2003).
The historic disempowerment of the indigenous voice in decision-making in Aotearoa has
been the result of a series of legislated decisions since 1853. 1853 was the year that the
constitution was enacted in full, making provision for the election of six provincial
councils and a national parliament. The basis for eligibility to participate in elections was
land ownership. This concept was inconsistent with communal land ownership of Maori
and created barriers to participation until Maori men were given the vote in 1867, and
then ten years later the individual property requirement was also abolished. Thus the
creation of a parliament that excluded Maori enabled decisions that undermined Maori
self-determination guaranteed under Article II.
Thus while the constitutional processes established replicated those of England, the
result was far from equitable as it ignored guaranteed Maori rights (Article II), and
further established provincial councils that had no Maori representation. The colonizing
process that established provincial government, did not however relieve Maori of their
traditional obligations of kaitiakitanga (guardianship) towards the environment.
These kaitiaki obligations drew Maori into direct conflict with decision makers over the
years, manifested as both formal legal challenges and informal challenges (occupations,
protests, and boycotts) to culturally inappropriate practices. Many of these challenges
were successful, and the political consequences for local and national government have
meant that the law evolved to be more inclusive of the indigenous people’s cultural
perspective with regard to the environment. More recent legislation has attempted to
incorporate cultural considerations into municipal practice (Local Government Act,
2002), however the result has been the exposure of short-comings in contemporary
decision-making processes due to the inadequacy of the professional services attempting
to provide expert cultural advice.
Few professional engineers will acknowledge that their past practices and decision-
making has not accommodated Maori perspectives and thus the greatest challenge is
gaining acknowledgement from the profession that their existing processes and decision-
making are not totally adequate.
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using mauri as the performance
indicator, was carried out in parallel
with assessments performed by
professional engineers using the an
imported model (Hellstrom, 2000)
modified to incorporate cultural
impacts. The technologies that did not
achieve similar ratings in both analyses
were important as the reasons for the
differences were primarily related to
traditional Maori values that differed
from those of the professional engineers.
In spite of the identification of the
contentious approaches from a Maori
perspective, the engineering consultants
continued with their preferred scenario
recommendation for a ‘pipe in pipe out’
solution with some minor water
conservation measures.
Sustainability of Indigenous Communities in Australia
153
6 Services to Settlements
Case Study B: Kawakawa Bay, Hauraki Gulf Maritime Park
The Auckland City District Plan (Hauraki Gulf Islands Section) became operative in
July 1996. The Hauraki Gulf is described as an outstanding maritime area. This broad
waterway open to the Pacific Ocean in the east has a long, indented and diverse coastline
that includes beaches, harbours, seacliffs, and more than 65 islands. Wildlife is rich with
many shorebirds, seabirds, penguins, fish, shellfish, whales and dolphins. It offers a
variety of beautiful landscapes and seascapes, and few areas have a better maritime and
coastal natural environment (NatureandCo, 2006).
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Photograph 6.3.1: Beach closure signs erected on pump station at Kawakawa Bay
The closure of Kawakawa Bay, on the Hauraki Gulf, was made necessary as a result of
septic tank effluent seepage into streams and through the sandy soils directly onto the
foreshore. The closure occurred in 2002 following a study that determined more than
60% of the on-site septic tank systems had failed. The closure prevents the local
community from enjoying the beach for recreational activities and also prohibits the
taking of shellfish as this practice is now considered to have too high a public health
risk due to contamination of the water table that seeps into the bay. The municipal
authority are currently installing sewage reticulation and tertiary treatment and have
similar intentions for many other communities in the region facing similar problems.
This solution is a continuation of the water based technologies that are the underlying
cause of the problems the Kawakawa Bay community are currently facing and is no
guarantee that future contamination of this water body will not occur during
inevitable flood or high intensity rainfall events that exceed the capacity of the
treatment plant design.
Figure 6.3.2: The SmartGrowth Study Area
This project demonstrated that Engineers and the Public Health sector have contributed
significantly to the selection of approaches for water and wastewater management
solutions for municipalities. Their solutions have evolved as the conventional approach,
based on a limited range of technologies that use the water-carriage of sewage in pipes
that discharge to a water body for disposal. These approaches are considered abhorrent by
the Maori community, however when confronted with the inappropriateness of
contemporary practice, there was little interest in change. This resistance to change is
demonstrated by the fact that the contemporary methods used for treatment of
wastewater (primary and secondary) were all already in use by 1920 (Beder, 1997).
Thus the technological paradigm of ‘pipe in pipe out’ engineering, the status quo, was
challenged by Maori to better address the needs of the community in a more holistic and
sustainable sense. A small concession in this regard, is a pilot of waterless technologies to
determine the viability of more culturally acceptable approaches for residential
development. The SmartGrowth project results also confirmed the inadequacy of
contemporary models being used by engineers to provide recommendations that were
consistent with the holistic objectives being adopted by local government.
Case Study C: SmartGrowth Project
The SmartGrowth project developed fifty year planning strategies for regional governance
and included the identification of appropriate infrastructure technologies (MWH/CISRO,
2002) for sustainable managed growth in the Western Bay of Plenty. The strategy leader
wanting to ensure effective input from Maori of this region, engaged the author to facilitate
the development of an integrated decision-making process that included cultural impacts,
alongside the consideration of social, economic and environmental effects, on behalf of the
Maori community.A New Decision Making Context
Strong similarities exist within the indigenous knowledge based environmental
management approaches of indigenous peoples the world over. Indigenous peoples have
developed systems based upon necessary linkages across resources, providing holistic
approaches to environmental management. These linkages ensure a non-dualistic
approach to environmental management, an approach that establishes people as an
inseparable part of nature. Maori values and belief systems are consistent with these
philosophies.
In direct contrast, is the established municipal engineering approach of ‘pipe in pipe out’
practice of water management. Approaches such as the framework for systems analysis of
sustainable urban water management (Hellstrom, 2000) have been imported from
overseas and have limited success in accommodating the cultural needs of Maori.
As legislative pressure has mounted to effectively provide for the relationship of Maori
with their traditions and culture, municipal engineers have continued to look overseas for
potential solutions. This has included the adoption of sustainability modelling techniques
that have a more holistic approach, however, the Hellstrom criteria must be applied with a
holistic view of long-term sustainability in mind, as was the intention of its developers.
The SmartGrowth project thus provided the opportunity to compare municipal water
management decision-making and Maori thinking, and identify an appropriate indicator
able to measure the values of water that are intrinsic to Maori thinking but not currently
incorporated into engineering decision-making. The sustainability indicator adopted for
the analysis was mauri. Mauri was found to be an effective indicator within the context of
infrastructure assessment. It is from this work that the Mauri Model has been created.
Discussion
The Mauri Model
Earlier research has established the potential suitability of the mauri principle as a
measure of sustainability (Morgan, 2004). The land, forests, waters, and all the life they
support, together with natural phenomena such as mist, wind and rocks, possess mauri
(Marsden, 2003). Mauri is the binding force between the physical and the spiritual
(Durie, 1998), and is a holistic concept central to Maori thinking due to its representation
in the genealogy of creation. For these reasons mauri was the preferred conceptual basis
chosen for the Mauri Model.
NZ legislation suggests that sustainable development should be holistic and promote
social, economic, environmental, and cultural well-being. To assess each of these 
well-being criteria using mauri as the measure of sustainability, it is necessary to identify
physical representations of those criteria for which the impact upon mauri can be
evaluated. These representations have been determined as the mauri of the community
(social), whanau or family unit (economic), ecosystem (environmental), and hapu/clan
group (cultural). A more detailed explanation of these dimensions is provided in the paper
An indigenous perspective on water recycling (Morgan, 2006).
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Polarised Paradigms?
A difficulty that arises with the adoption of models from overseas is that they have been
developed within a cultural paradigm that is consistent with the history of that country and
the identity of those people. Because these models originate within the cultural paradigm of
the intended users, cultural accommodations and considerations are intrinsic to the models
development and application. An approach used in Aotearoa NZ (MWH/CISRO, 2002) is to
attempt the accommodation of Maori cultural considerations by adding a cultural criterion to
the Hellstrom model.
Investigation of the Hellstrom model reveals that it combines the social and cultural criterion.
In the absence of an understanding of the hypothesis supporting a model, the attempt to
include an additional cultural impact is inconsistent, because the cultural issues are treated as
a separate and dislocated criterion in a model that is not necessarily consistent with the
cultural paradigm being incorporated. Inconsistent application of an imported model, such
as Hellstrom, has the inherent flaw of being interpreted as the response of a technological
paradigm under threat, seeking to justify continued adherence to the status quo.
An independent analysis of the MWH/CISRO results was subsequently carried out (Miller,
2005) that calculated scores for cultural acceptability to be directly opposite those for human
health. In other words, Miller found that the more acceptable a solution was to Maori, the
more likely it was to negatively affect the health of residents according to the engineering
analysis. A similar problem was encountered when comparing the results derived from the
two models.
Miller further noted that although the MWH/CISRO assessment scored reticulated networks
highly, it is interesting to note that in the original paper by Hellstrom, a theoretical pipeless
city is proposed as a possible vision for a future sustainable urban structure. It ias therefore
difficult to see how a pipeless system could be considered unsustainable by the Hellstrom
criteria. This may reflect the fact that criteria were ranked only in terms of the development
at Papamoa East, without considering the overall holistic point of view. In this respect, the
Mauri Model was more able to provide an indication of true sustainability.
Miller’s observation suggests that the inconsistent results produced by the modified Hellstrom
Model may in fact be a result of practitioner bias. Certainly, it has been suggested (Beder, 1997)
that some engineers and public health professionals resist progress towards more sustainable
techniques because they fear the loss of the paradigm within which their skills and experience
are valued. If the circumstances and reasoning that allowed the adoption of the sewerage
paradigm in NZ early last century are no longer relevant, there is a need to recognise that the
sewerage paradigm cannot ensure clean and healthy ecosystems in the future.
These case studies strongly suggest the need for a model that can be used to identify and
explain the different priorities that result when practitioners develop solutions from different
cultural backgrounds to Maori. In assessing the sustainability of infrastructure solutions
related to wastewater techniques, the potential
contribution of the Maori perspective has been considered in the context of the SmartGrowth
Project. The model enhanced the decision-making process by identifying significant
differences as well as common preferences and effectively challenged the status quo. The
choice of solution remained the conventional approach however a more balanced option, the
pilot of waterless technologies, has also been introduced.
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The Mauri Model can be visualised as the Venn diagram shown in Figure 6.3.3.
The dimensions; cultural, social, economic and are shown as successive subsets of the
environmental context, consistent with the weightings and priorities determined from
the indigenous perspective.
Figure 6.3.3:Venn diagram representation of Mauri Model as four spheres of inter-relatedness
Sustainability of Indigenous Communities in Australia
156
6 Services to Settlements
The Mauri Model can be visualised as the Venn diagram shown in Figure 6.3.3.
The dimensions; cultural, social, economic and are shown as successive subsets of the
environmental context, consistent with the weightings and priorities determined from
the indigenous perspective.
The divergent assessment of technologies by the two paradigms illustrated in the
SmartGrowth case study is also reflected in the relative weighting of dimensions in the
Mauri Model. This is only a problem where one paradigm is considered superior to the
other. Matunga makes this point regarding urban ecology, concluding that ‘transformation
will only occur if it is founded on equitable relations between the tangata whenua and
representatives of the wider citizenry of the city, particularly local and regional councils
(Matunga, 2000).
Sustainability assessment using the model is based on whether a technology option is
identified as enhancing, maintaining, neutral, diminishing, or destroying the mauri of the
context being considered. As mauri is an indicator of life-force, how the mauri is affected
is a direct indication of an option’s long-term viability and sustainability. There are five
ratings for the effect on the mauri of a development, project or process option given in
Figure 6.3.4.
Sustainability and the long-term well-being of Maori are one and the same thing. As we
face social and environmental disintegration, reflected in the declining state of the
environment and increasing social unrest, many Maori are turning to the teachings of the
ancestors for answers. An appropriate decision-making process developed for the New
Zealand context is essential. Nowhere else in the world is the Maori culture more relevant
than in Aotearoa, New Zealand.
Different Result
The capacity to present an alternative hierarchy of value that is reinforced in the cultural
paradigm of traditional Maori thinking is a strength of the Mauri Model. The four
dimensions of the Mauri Model are analogous to an analysis using environmental, social,
economic and cultural criteria. The dimensional continuum created within the traditional
Maori paradigm elevates the importance of holistic development within the limits of
sustainability above more narrowly focused economic considerations.
The advantages of the Mauri Model over other approaches are that the process is able to;
include spiritual and physical aspects, reinforce connections between dimensions,
incorporate the concept of mauri as the life-force indicator for long-term sustainability,
and being analogous with Western scientific definition, allows easy interpretation.
Potential Applications
Indigenous knowledge is holistic in nature and it is this characteristic of the indigenous
paradigm that is synergetic with sustainability concepts. The Second International
Indigenous Peoples Forum on Climate Change (UN, 2000) stated; Our traditional
knowledge on sustainable use, conservation and protection of our territories has allowed
us to maintain our ecosystems in equilibrium. This role has been recognised at the Earth
Summit and is and has been our contribution to the planet’s economy and sustainability
for future and present generations. The indigenous peoples’ perspective has further
contributions to make in achieving sustainability. Indigenous knowledge continues to be
of value in addressing this challenge.References
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Thus the Mauri Model seeks to integrate the complex and interactive dimensions of social,
economic, environmental and cultural effects that define sustainability in NZ. The effective
integration of these dimensions is difficult as western scientific approaches tend to treat
knowledge in a compartmentalised manner isolating or ignoring information that other
knowledge systems would consider highly relevant and indeed essential for a truly holistic
approach. While the process requires further development and refinement to be sufficiently
robust for broad application, the potential has been identified that is necessary to address
these problems with a higher probability of acceptance in the context of Aotearoa
New Zealand.
The Mauri Model therefore illustrates the complex and multi-faceted analysis necessary to
achieve consistency with the holistic perspective demanded by the indigenous paradigm
in Aotearoa New Zealand. Future potential applications of the model may be possible in
situations where the indigenous culture of those regions is not that of the practitioner.
In these situations, the Mauri Model in conjunction with an indigenous concept akin to
mauri, may provide a process that empowers the perspective of the indigenous people
and provides enhanced understanding for all involved.
Conclusion
Hutia te rito o te harakeke, kei hea te komako e ko e?
Ki mai ki au, he aha te mea nui i te ao?
Maku e ki, he tangata, he tangata, he tangata.
The proverb above asks where the bellbird will drink when the core of the flax-bush is
removed? Further when asked what it is that is most important in this world – the answer
is people, people, people. The question asked is synonymous with the potential value of
solutions developed for indigenous communities without adequate consideration and
inclusion of their values and beliefs. The resulting situation is the imposition of foreign
practices with little or no relevance to that community, and this introduces instability,
threatening the indigenous community’s survival. The symbolic removal of the core of the
flax-bush is in this context the equivalent of removing the cultural context within which
the solution is to be adopted.
Hutia te rito o te harakeke, kei hea te komako e ko e?
Ki mai ki au, he aha te mea i tango te pumautanga o te rohe?
Maku e ki, ko nga tikanga ke, hei tangohia to tatou mana motuhake.
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Abstract
The ways of the West are not necessarily the best for releasing the human
potential and capacity in Australian Indigenous communities to enable
sustainable outcomes. The paper puts forward the New Human Agenda built
around the concepts of increased humanness, partnerships and
bioregionalism, as an alternative approach. Using the example of The Hunger
Project, it argues that the process and strategies applied there (which are
locally conceived, dynamically transformative, flexible, connected, iterative,
engaging, participatory and empowering) have the potential to deliver
sustainability for regional and remote Indigenous Australia.
Key Words
Epicentre strategy; Indigenous communities; The Hunger Project;
The solution consists in winning from the megamachine, broader and broader spaces in which
the ‘logic of life’ can unfold freely, and in making the system compatible – by its orientations,
its techniques, the limits of the space it occupies and the restrictions and rules to which its
functioning is subject – with that of the free unfolding of life. 
(Gortz cited in Audouin, 1996)
The New Human Agenda
One only has to turn on the local television or open a newspaper to witness the
devastation of humanity happening within Australia’s borders. The circumstances and
conditions experienced by people living in remote and rural Indigenous communities in
Australia need urgent attention and improvement. They highlight the failure to date of
top-down development interventions and solutions aimed at addressing the question of
improving and increasing human wellbeing. In fact, some arguments illustrate that the
very nature of “development” interventions to date and the imposition of values
characterising previous development trends, discourses and systems are responsible for
the perpetuation and continuation of poverty. According to O’Donoghue (1997: 5),
“Aboriginal people had been the subject of bureaucratic intervention for much of the
period of white settlement… our experience of those policies, designed to ‘protect’ and
then ‘assimilate’ us, was overwhelmingly negative”. However one chooses to understand
poverty and development, it has become inescapably clear that Western attempts at
poverty alleviation have not been successful. Internationally and locally, those seeking to
implement sustainable development in remote rural Indigenous communities are
becoming more aware that they may be exposing themselves to a significant risk of failure
together with those they involve in the intervention. become what we are now (Coetzee, 1989) have lost validity in the face of increasing poverty
and wide-spread environmental destruction and the discourses and systems that have
informed development interventions and assistance are increasingly being held responsible
for the continuation of poverty (Coetzee and Graaff, 1996). According to Dodson (1996: 3),
“(p)olicy for and about Aboriginal and Torres Strait Islander peoples has consistently asserted
the dominance of the mainstream discourse over the voices of Indigenous peoples”. Even
“within mainstream sustainable development discourse, there are no ideological conflicts
with the dominant capitalist industrialising model, only debates about methods and
priorities” (Adam, 1995: 90). Sustainable development thus can become just another call for
meeting basic needs as determined by western value systems. Clearly then historic
paradigms continue to find expression, and are in fact inherent in and thus weaken, current
sustainability discourse which whilst understanding the reduction of poverty as vital,
continue to view the evolution of western societies as the blue-print or universal programme
for improvement of all societies (Coetzee and Graaff, 1996). 
With this understanding comes a growing awareness that in order to be truly sustainable,
development projects, programs, interventions and strategies, both locally or globally, must
seek to “expand or realise the potentials of, to bring to a fuller, greater or better state”, the
people sustainable development claims to be assisting (Goodland, 1995: 9). Without this
awareness and resulting action, despite all its good intention, the concept of sustainability in
remote Indigenous communities in Australia is in danger of remaining a call for meeting
basic needs, as determined by a western value system through economic development. The
remainder of the paper considers three concepts addressing issues of increasing potentials
and wellbeing that may be combined and used to inform development and improve
interventions that are likely to be sustainable. 
New Development Concepts
The three new development concepts are humanness, partnerships and bioregionalism.
Increased humanness. The concept of “increased humanness” is crucial to the creation of
sustainability. It argues that development should be more than merely striving for material
improvements and in fact, does not necessarily imply a significant increase in the material
welfare of individuals (Coetzee and Graaff, 1996). Thus although development projects may
aim to bring about material benefits, their primary contribution must be to increase the level
of human wellbeing through increasing social justice, comprehensive consultation and joint
decision making, respect for local eco-systems and local social and cultural patterns and the
advancement of people through their own endeavours, including freedom of expression and
impression (Coetzee and Graaff, 1996). The most important implication is the concept of
progress, where the meaning and specific circumstances within which action takes place are
central. Progress is not quantifiably measurable but is instead dependent on a continuous
affirmation of meaning and creative interpretation. Development interventions thus have to
focus on uncovering people’s own definitions of human wellbeing and should no longer be a
mechanism to improve material circumstances, but should rather focus on people’s
aspirations (Coetzee and Graaff, 1996). No development is possible without participation and
the opportunity for making choices by the people, focused on the aspirations and needs of
the people, as defined by the people themselves. Participation and self-reliance, a breaking of
the monopoly of knowledge, the assumption that the beneficiaries of development will also
have to be its contributors, are key components.
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Yet there are new paradigms and discourses, and organisations working within these, which
are proving that sustainable development in remote or rural Indigenous communities is not
only possible, but also capable of bringing about permanent change. This transformation is
authored by the people themselves, rather than by a distant organisation or government
intervention, and operates within a paradigm that calls on all agencies of development to
work with people and communities to empower them. Such a paradigm believes in the
creativity of people, the partners in development – respecting them as the primary authors
and actors of the work to end poverty, awakening them to a possibility for a better life and
self-reliant actions. Interventions thus facilitate the release of human potential and capacity.
This paper proposes that the ways of the West are not necessarily always the best for
releasing the human potential and capacity in Australian Indigenous communities to enable
sustainable outcomes. The suggested alternative is the New Human Agenda – an agenda,
dealing directly with sustainable human development. It recognises the criticality of locally-
driven, people-centred, empowerment interventions that understand rural Indigenous
communities and individuals as partners rather than beneficiaries, as the solution rather
than the problem. There are projects around the world illustrating that, through application
of interventions consistent with the New Human Agenda, there is a very real possibility of
releasing the locked-up potential of the poor and particularly of women, and in so doing,
increasing sustainable realisation of human potential in even the most remote Indigenous
communities. Drawings on three concepts (increased humanness, partnerships and
bioregionalism), key aspects for considering development interventions and sustainability,
consistent with the New Human Agenda, are proposed. The Hunger Project is then briefly
described as successful approach for facilitating sustainability in Indigenous communities.
History of Development 
The ideas informing the development approaches and interventions employed by
development agencies and organisations have not arisen in an institutional, social or
political vacuum but rather have been assembled within a vast hierarchy of knowledge
production and consumption sometime referred to as the “development industry” (Crush,
1995). It is an industry implicated in the operation of networks of power and domination
that seek to decide the way the world actually is and ought to be, views that have come to
encompass the entire globe (Coetzee, 1989). This development industry has been described
as the apparatus that results in the mapping and production of impoverished communities
and societies (Escobar, 1995). Some argue that the primary concern of development is an
ongoing process of reinvention to legitimise the illegitimate and to manage the ravages of
past policies legitimated in its name (Tapscott, 1995). Under this view, lack of development
is often simply seen as the failure to initiate the measures aimed at dislocating “traditional”
cultures and fostering the entrepreneurial spirit (Coetzee and Graaff, 1996). Manzo (cited in
Crush, 1995) states that the very existence of the term “development” required a dichotomy:
white/black, developed/underdeveloped, civilised/uncivilised, European/native,
underpinned by a parent/child metaphor, with the West as a model of achievement and
Indigenous populations as a childish derivative. Australia has not remained immune to
becoming a participant in this discourse and its implications and remote, rural Indigenous
communities have locally born the brunt.
Although not always clearly understood, it is non-the-less becoming increasingly clear that
the imposition of values characterising previous development trends has not been successful.
Approaches grounded in foundations such as: look at us, do what we do, then you will
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Instead it should be measured through a continuous affirmation of meaning which
requires a creative interpretation of growth and progress through increasing levels of
human wellbeing, based on the community’s desire to work towards a specific way of life. 
• Connected – although arising as a local initiative, development must have strong links to
the regional/national scale planning. 
• Empowering – development must promote empowerment through local control and
management with indicators of empowerment being determined by the community
members themselves. 
• Engaging – development must promote capacity building through the provision of skills
training in order to ensure that self-reliance and human self-realisation are promoted. 
This approach within the context of the New Human Agenda may offer value for
development interventions aimed at increasing the potentials and wellbeing of remote, and
rural Indigenous communities and in so doing make a significant contribution towards the
increase of sustainability and empowerment, and the subsequent reduction of dependency,
helplessness and hopelessness. The case study presented in the section to follow is an
example of the application of this approach. 
The Hunger Project  
A strategic, non-profit organisation and global movement established in 1977, The Hunger
Project (THP) is committed to ending the world’s poverty, including eliminating the
conditions that perpetuate it. An end to hunger is defined as “a sustainable future for
humanity; a future in which all people have the opportunity to live healthy and productive
lives in harmony with nature” (THP, 2005). This is not based on everyone achieving an
environmentally unsustainable Western-style high-consumption lifestyle nor does it permit
one-sixth of the human family to continue living in abject poverty. The Hunger Project is
committed to transcending this polarity, to creating a future that rejects the inevitability of
poverty and recognises the limitations of a consumerist society (www.thp.org). In more than
10,000 villages in 13 African, South Asian and Latin American countries, THP has
empowered millions of local, rural people to create lasting, self-reliant improvements in
health, education, nutrition, food production and family income, pioneering large-scale, low-
cost strategies that have proven effective in meeting the Millennium Development Goals.
Figure 7.1.1: Achieving Sustainable Development (SD)
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Partnerships. Local Action 21, which grew out of the 2002 World Summit on Sustainable
Development in Johannesburg as an extension of Rio’s Local Agenda 21, calls local
governments to accelerate the move to sustainability actions through partnerships (WSSD,
2002). The formation of partnerships that draw in all stakeholders, and particularly the local
community, is an essential way of establishing participation in the planning and decision
making as well as building collective responsibility and a sense of ownership of
development. Participation through partnerships can also potentially allow for historical and
inequitable power relations to be redressed. Unlike traditional models of development where
a passive role is forced onto the people concerned with their whole life structure being
determined by outside forces, working through partnerships makes a great leap forward by
integrating development for the people, of the people, with development by the people. 
Bioregionalism. Bioregionalism sees communities as intrinsically linked to their natural
environment and definable in terms of this relationship to the local environment (Audouin,
1996). According to McGinnis (1999: 2), “bioregionalism is not a new idea but can be traced to
the aboriginal, primal and native inhabitants of the landscape” long before it entered the
sustainability lexicon. It is a concept that helps development and the process of
transformative change at two levels: firstly, as a conservation and sustainability strategy and
secondly, as a political movement which calls for the devolution of power to the ecologically
and culturally defined bioregions (McGinnis, 1999: 4). As the structure and identity of a
particular community is defined in terms of its locally unique social, economic and ecological
characteristics, maintaining the identity of the community as a whole and development
within this paradigm focus on the maintenance, creation and enhancement of local resources. 
Sustainable Development
Understanding and integrating the people-centred approaches of humanness,
partnerships and bioregionalism highlight that sustainable development is an approach
that is a dynamically transformative, locally conceived, participatory, flexible, iterative
and connected process involving planning, implementing, monitoring and reviewing
aimed at increasing human potentials, to ensure the persistence of desired physical,
biophysical, social, economic, historical, cultural and political systems (see Figure 7.1.1).
Combining the key principles and components of this approach results in the following
aspects of sustainable development:
• Dynamically transformative – development must address the aspirations and priorities of
local people by uncovering their own definition of human wellbeing and the direction
they themselves define as most desirable. This shift will transform people releasing
new potential and discarding dependences. 
• Locally conceived – the social unit of development should be defined in terms of cultural
and/or ecological factors within the bioregion to enable situation-specific identification
of local activities and resources that define the identity of a particular community.
Development should rely primarily on local resources and knowledge. 
• Participatory – development must promote and entrench community participation and
the formation of meaningful local-level partnerships – as apposed to mere consultation. 
• Flexible – development should not be limited solely to meeting basic needs and must
not depend solely on the market and its driving principles. It must be flexible and
dynamic, defined, implemented and controlled by residents of a specific community and
rooted in community values and institutions. 
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Human Agenda for development and the traditional more conventional approaches, and
the Epicentre Strategy described below sheds light into how these differences can be
achieved on the ground. 
The Epicentre Strategy. In much of rural Africa, there is no infrastructure – no schools,
no health centres, no roads. What is usually not understood is that the lack of physical
infrastructure reflects a lack of human infrastructure — no village councils, no health
and education committees (Burke, 2006). Since 1991, THP has pioneered a strategy
known as the Epicentre Strategy to empower rural people to meet all their basic needs
on a sustainable basis (www.thp.org/reports/family/2005/May). It is a unified, people-
centred approach that has proven effective in Benin, Burkina Faso, Ethiopia, Ghana,
Malawi, Mozambique, Senegal and Uganda where THP mobilises rural communities at
82 epicentres and 91 sub-epicentres to create their own schools, health centres, 
training, food security, literacy training and banking for more than three million people
(THP, 2006). The Epicentre Strategy facilitates villages to become totally self-reliant
after 5-6 years (Burke, 2006). 
The key elements of the Epicentre Strategy correspond to the three sustainability
concepts and help facilitate a process of building a sustainable development (as outlined
in Figure 7.1.1). They are:
• Overcoming the mind-set of resignation and dependency: The experience of rural people
has taught them that they are powerless to change things (as is the case with many
remote and rural disengaged Indigenous communities both within Australia and
globally). THP directly intervenes in this mind-set with a vision, commitment and
action workshop (VCAW) in which villagers are empowered to overcome their
resignation and recognise that they are the key change agents. It takes at least six
months of successful self-reliant action before the village’s sense of self-reliance is
sufficiently strong to take the next step (Koacha, 2006). 
• Train animators: Villagers who demonstrate leadership potential and enthusiasm
are invited to receive intensive one-day training to be animators — spark plugs to
mobilise people in their villages, facilitate their development activities and lead
campaigns. More than 75,000 village-level volunteers (men and women in equal
numbers) have been trained and empowered to lead VCAW and facilitate
communities to achieve their own self-reliant development (THP, 2006). 
• Build social infrastructure: As the community begins to mobilise to meet its basic
needs, it elects an epicentre committee, and subcommittees responsible for health,
education, food security, employment generation and other village priorities. An
absolute requirement is that there must be equal numbers of women and men on
each epicentre committee (www.thp.org). 
• Build the physical infrastructure: With local leadership in place, it is possible to
mobilise the community to construct a building that will house its nursery school,
health centre, food processing, food bank, adult literacy classes, other training, a
meeting room and a rural bank. For most villagers, this is an achievement beyond the
realm of what they could ever imagine — yet they do it themselves (Koacha, 2006). 
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Hungry people – the problem or the solution? Conventional ways of thinking about poverty
within traditional development discourse treat people as the problem. The cliché “the world
has one billion mouths to feed” is inaccurate and dangerous in that it leads to resignation.
The world does not have one billion mouths to feed – it has one billion hard-working,
courageous human beings whose creativity and productivity must be unleashed (Holmes,
2005). THP operates on the principle that poverty and suffering persist when people lack, or
are systematically denied, the opportunity to earn money, be educated, learn skills to meet
basic needs and have a voice in decisions that effect their lives. Only by mobilising the
energy, responsibility, creativity and resources of the partners in development can a society be
created that is truly free from poverty. Given that society usually holds women responsible
for family health, education and nutrition, THP’s highest priority is the empowerment of
women who are traditionally denied the means to fulfil these responsibilities.
Underlying all of THP’s work is the approach that when individuals are given
opportunities rather than obstacles, when they are seen as the solution not the problem,
when they are recognised as the key change agents not beneficiaries, and when they are
embraced as full citizens rather than relegated to second class status, then they get out of
the poverty trap and build lives of self-reliance and dignity (Holmes, 2005). The interview
with Malawi THP Country Director (see Box 1) stresses the importance of the
sustainability concepts of humanness, partnerships and bioregionalism.
One of the failures of development has been the belief that the way to end poverty is to
find a workable solution and replicate it. This fails because the source of the success is the
human creativity that resulted in the solution, not the solution itself. What is important is
to extend the process that has generated the solution, not to replicate the solution.
Wherever hunger and poverty persist, human beings must be empowered to discover
their own vision, express their own leadership, create their own solutions and work
together to achieve their own success. 
Box 1. Achieving Sustainable Development in Malawi (Kaotcha 2006)
Africa is failing to develop, failing to change, despite massive amounts of international aid.
Surely it has become apparent that the hungry African is the person needed for hunger
alleviation – it is time to look at the poor African differently: not as someone waiting for handouts
but rather as someone capable of, and responsible for, feeding themselves. One cannot put the
feeding of the hungry African into someone else’s hands! Such handouts create a culture of
dependence and disempowerment – we are born poor, we grew up poor, we will die poor.
People need to be empowered to see possibilities to develop a vision for themselves as self-reliant
and independent. If we are to have sustainability in any form, we need participatory
transformation: permanent change that becomes possible because people themselves have authored
the transformation, not some distant organisation or government creating dependency.
Invest in the people themselves! Empower them! They are the resource! The campaign for ending
hunger starts with the creativity of hungry people – respecting them as the primary authors
and actors of the work to end hunger, awakening them to a possibility for a better life, and
working to clear away the obstacles to the success of their self-reliant action.
This paradigm shift must entrench itself – we must release the locked-up potential of the poor
and particularly of women – for when we release this potential, we will know an end to hunger.
In order to release this potential, a people-centred, local, empowerment approach is required. 
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every stage of the process. As a village gains confidence, it also gains a stronger voice
and is more able to negotiate with local government to gain teachers, health workers,
extension workers and pharmaceutical supplies. 
• Build in sustainability through self-reliance: THP’s experience has shown that traditional
development projects never succeed in making the transition from donor dependency
to sustainability. The epicentre strategy is different in that sustainability is established
from the start. Epicentres generate sufficient funds to maintain their facilities from
proceeds from the community farm, off-farm income-generating projects, usage fees for
using mechanised food-processing equipment and rental of the main community hall
(www.thp.org). 
Conclusion
Whilst not transferable in its entirety, there are many components of THP and its
Epicentre Strategy that have value and applicability for facilitating sustainable
Indigenous communities in Australia. It is the approach and the essence, rather that the
details, that have broad-based, yet crucial local relevance. Specific local methods will need
to be carefully considered with, and implemented by, local communities as part of a
broader, more pragmatic, and iteratively facilitated (possibly national) process.
THP’s demonstrated paradigm and methodology for achieving human-centred
sustainable development and meeting the eight Millennium Development Goals in remote
Indigenous communities in Africa, South Asia and Latin America, demonstrate a model
worth exploring in terms of its value for sustainable remote Indigenous communities in
Australia. The New Human Agenda for achieving sustainability must be a locally based,
community-driven, people-centred partnership, and is perhaps the greatest opportunity of
this generation. It enables us to take a much longer view, into a future where our human
family will have created the communities and institutions to ensure sustainability for all
present and future generations.
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Table 7.11: Comparison between Development Paradigms
Conventional paradigm THP’s paradigm
Who are hungry people? Beneficiaries whose basic  Principle authors and actors in development 
needs must be met – hard working, creative individuals who 
are denied opportunities
What must be done? Provide services through  Mobilise and empower self-reliant action,
government or charities and provide an enabling environment in 
which they can succeed
What’s the primary resource  Money: bigger budgets People: their mobilisation, organisation
for development? Expertise: consultants and  and initiative
program managers
Who is in charge? Donors: whoever provides  Local people, through local representatives
the money and holds  whom they hold to account
implementers to account
What are the main  Economic: funding  Social conditions: resignation,
constraints? (largesse of the powerful);  discrimination, lack of local leadership,
management efficiency lack of rights
What is the role of women? Vulnerable group who must  Key producers who must have a voice in
be especially targeted  decision making
beneficiaries
What about social and  Immutable conditions that Catalyse social transformation:
cultural issues? must be compensated for empower people to alter conditions
How should we focus  Carefully target beneficiaries Mobilise everyone as broadly as possible – 
our work? by objective needs basis build spirit and momentum of 
accomplishment
What is the role of  Operate centrally managed  Decentralise resources and decision making
central government? service delivery programmes to local level, build local capacity, set 
standards, protect rights
What is the role of local  Implementing arm of central  Autonomous leadership directly
government? programmes accountable to people
What is the role of  Implementing arm of central  Catalyst to mobilise people, protect their
civil society? programmes rights, empower people to keep government 
accountable
What is the focus of  Personnel and resources   Communities apply a multi-faceted approach
development? focus on one issue at a time tackling numerous causes and solutions 
simultaneously
How is monitoring  Outcomes reviewed  Well-designed and frequent communications 
undertaken? periodically, typically once  so every action in the process is continuously 
a year, to ensure adherence  infused with the strategic intent and with a 
to the plan – doesn’t take  sense of making progress towards it. 
proper account of local or  Monitoring is iterative and continual 
changing conditions and  recognising changing circumstances and 
monitoring is so long-term  growth in potentials and possibilities
it provides "too little too late" 
in terms of useful course 
correction
Source: Adapted from http://www.thp.org
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7.2 Why Weren’t the Shires Included: How do we
Complete the Package for Remote Aboriginal
Community Development in the Kimberley?
J. Smoker
ISTP, Murdoch University
July 2006
The views expressed in this paper are those of the author alone, and do not necessarily represent those of
the Institute for Sustainable Technology and Policy (ISTP) at Murdoch University or any other party.
Introduction
This paper will outline suggestions for the improved integration of remote Aboriginal
community development and the inclusion of Aboriginal people’s needs into the wider
ongoing economical development of an area and to genuinely facilitate their inclusion in
local government including future planning considerations, the resolution of appropriate
local government boundaries and the equitable provision of municipal services. 
Background
The Kimberley chapter of The Outstation Movement in Western Australia began in the early
eighties. It was a process whereby Aboriginal people who had been alienated from their lands
and had been moved off the stations could apply to the government for funding and support
to return to their traditional country and build communities or townships. 
It is understood that what became the Aboriginal Living Area Program (also referred to as the
Outstation and Homeland Movement) commenced in 1983. The Government at that time
recognised the land needs of Aboriginal people who could show traditional/cultural association
with the land and proposed a process to enable claims to be made. Specific legislative support to
facilitate the granting of land to meet Aboriginal requirements was however defeated in the
Legislative Council of the Western Australian Parliament in 1985. 
(Department of Planning and Infrastructure, 2004)
This return to country was also a way of distancing Aboriginal people from the destructive
influences of the established towns such as the effects of alcohol abuse. It was also hoped that
through returning to their traditional lands these people could rekindle their cultural practices,
establish a community focus and define their own futures on their own land.
The process for gaining this support and funding from governments and for the coordination,
planning and establishment of these communities generally became the responsibility of the
ATSIC initiated Resource Centres in the major Kimberley towns. Since their inception these
centres were funded through ATSIC and thus became the channel and the conduit for the
delivery of Federal funding for Aboriginal people to establish themselves on their own
communities out from the established town centres. (Kado, 1999) In the case of the Kimberley
region these included for the Fitzroy Crossing area Marra Worra Worra Resource Centre and
likewise for the Kununurra area the Warringarri Resource Centre. Similar centres were
established in Broome and Derby to service these people within those regions.
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7 Enterprise and LivelihoodsThe ongoing construction and maintenance cost was enormous and also the future cost
was unknown. The ability of the local people to manage and repair such roads was
limited. How many of these communities might continue to be established into the future
and who would take on the ongoing maintenance and repairs of these roads. This very
expensive ever expanding and difficult responsibility was and still is exacerbated by the
increasing amount of roads leading to (and between) these communities, the remoteness
of some of them and the destructive effects of the weather including heat and floods and
the other associated issues of the wet season.
It is little wonder that no government department, Shire or stakeholder put up their hand
to tackle this issue, yet the Outstation Movement rolled on until there was a moratorium
placed on excisions and the Aboriginal Living Area Program – notably not by the Federal
Government (ATSIC) the main funding proponent of the movement but by the State
Government of Western Australia in the early nineties.
It is interesting in retrospect to consider today that the current Federal government has
resolved recently to limit funding to remote communities under the population of
100 people. This is likely to undermine many communities unless they can find other
means of support.
Coordination with Local Shires and State Agencies
More importantly it would seem that over the 20 year period of the Outstation Movement
there has been a gross lack of coordination between the local shires and the State and
Federal Government that have been associated with the establishment and growth of
these communities. Many issues are beginning to emerge that require cross governmental
coordination in order to effectively address the issue. The most pressing issue for the local
shires is the maintenance and costs of managing non local roads. These are the roads that
are not gazetted and thus do not generally fall under the control or management of shires.
One important exception to this lack of coordination that has resolved Aboriginal housing
issues has been the State and Federal bilateral agreement on housing and infrastructure
which was established in July 2002. 1
History has now revealed the coordination, planning and sustainability of the Outstation
Movement between all levels of government has been sorely lacking. The various
Governments, their Ministers and their department heads have directed the personnel
within their departments to solve the short term political agenda of rectifying the issues
that necessitated the Outstation Movement (namely the removal of Aboriginal people off
the stations - away from potential work options- due to the advance of the basic wage) but
have neglected the wider issue of delivering to the Aboriginal people a “package of
complete services” for the establishment of a positive way of life on these communities
and townships.
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The Process 
The coordination for the establishment of these communities within the Resource Centres
was usually the responsibility of the Project Officer. These people responded to requests
on a first come first served basis from Aboriginal people within the towns who had
decided they had had enough of the towns and all the associated problems and wished to
return to their own lands out on the stations.
The process was on a needs basis without any coordination or consideration to costs or
budgetary issues with the other departments or organisations at a state level. It was
simply that someone wished to rebuild their culture, return to their land and set up a
community. So the project officers independently went about their tasks of applying for
Federal funds, organising the excision of the land and then engaging the various relevant
state department in the establishment of essential services such as surveying, town
planning, power and water and finally construction of houses, power plants, schools and
clinics etc. There was no thought given to any other local practicalities or future
ramifications other than the requirements of the pastoralists. If the proponents requested
to be situated at a particular location then, proximity to available water became the only
other requirement for the location.
Long term sustainability of the community was the furtherest from everyone’s thinking.
Communities were developed on an “ad hoc” basis (Brown, 1988) without thought to the
availability of ongoing funds and the long term maintenance of services and infrastructure.
The only driving force was the determination of the proponent to continually push and
badger the project officers to make it happen, find the funds and establish the community.
Coordination of the outstation program within the area or within the region was non
existent with communities springing up as each request was made to the Resource Centres.
Remote Community Access Roads
What has become evident (and still is lacking) over the intervening years of the movement
was that nobody thought to attribute or allocate the responsibility for the funding,
coordination or maintenance of the access roads to these communities that were being
established throughout the Kimberley. Neither the Project officers, the management of the
Resource Centres and the various levels of governments which funded this movement
(and still do) thought to resolve this issue or take responsibility for this area of the
movement. The responsibility for other “Essential Services” in the planning process such
as housing, water, electricity seemed to be evolving and funding allocated to specific state
departments with special programs but access roads and internal roads within these
emerging communities seemed to have been conveniently left out or non existent.
This was probably due to some very logical reasons. 
Proposed Aboriginal living area sites were not normally granted without legal access, or
access arrangements being agreed. For a road to become public, it must be dedicated under
State legislation requiring agreement by the local Shire. In remote areas, responsibility for
road construction or maintenance of existing tracks was (and still is) an expensive exercise
and understandably agreement to dedication may be rejected by the local Shire. In these
circumstances an easement granted by the Land Act 1933/Land Administration Act 1997 was
the preferred alternative. (Department of Planning and Infrastructure, 2004)
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1 An Agreement for the provisions of Housing and Infrastructure for Aboriginal and Torres Strait Islander People in
Western Australia July 2002 – June 2007The Working Group acknowledged that there is an almost infinite diversity of needs for land
amongst Aboriginal populations around WA, but these needs are complex, and require
different responses from the Government and pastoral industry. There may be a range of
motivations for Aboriginal people seeking rights to land, and the Working Group considered
that a desire to use land to establish non-permanent camps or to access land for traditional or
recreational purposes on traditional country are equally valid reasons for seeking land as the
desire to establish permanent communities. The previous Aboriginal Living Area Program
did not accommodate the diversity of Aboriginal needs that existed then and that still exist. 
(Department of Planning and Infrastructure, 2004)
Are we and governments now foreseeing the need for the establishment of “new shires” or
Indigenous representative regional bodies to administer the municipal services to these
people? How might these new shire/local governments be established who might fund them
and on what funding arrangements - Federal grants, State allocated monies - how might their
representation be chosen and which departments will take the lead role in negotiating,
facilitating and establishing these organisations? One of the towns in the Kimberley with the
largest local and surrounding indigenous population is Fitzroy Crossing but due to historical
reasons the shire that manages this area is based in Derby some 200 km away. A very
impractical setup.
Conclusions
The remote community access roads issue in the Kimberley is symptomatic of a broader issue
in Indigenous governance. Is it time to begin to consider that governmental administrative
boundaries in remote and rural Australia be draw up around traditional Indigenous
Language groupings with the administrative centres based in the nearest established town.
Could the newly determined Native Title governing bodies, the PCB’s (prescribed body
corporates) be allocated the status of shires and hence begin to manage infrastructure. This
would eliminate the current situation of programs, plans and budgets trying to straddle state
boundaries, shire borders, and old ATSIC boundaries. Is it time that the dominant population
with the greatest need in remote Australia be factored into and become one of the core
reasons for funding local shires and be genuinely considered when defining the economical
and governing future of a region.
From the discussion so far, it is clear that the concepts of exclusions, Aboriginal living areas and
Aboriginal heritage either have their legislative or policy base in the 1970s or 1980s. For example,
the Aboriginal Heritage Act was enacted in 1972 and it has been acknowledged over a long period
that it is in need of review. The issue is whether it is appropriate to promote a solution from the
past, which may have doubtful relevance and promote it into the future where it may have even
less relevance. Similarly, the Aboriginal Living Area Program was a solution or a response
having its origins in a specific context. (Department of Planning and Infrastructure, 2004) 
As with the issue of governments accepting responsibility for funding access roads who
will take on the responsibility to resolve the future direction of Shire Councils? Apart from
the ongoing social cost to the Aboriginal people themselves, the need to “complete the
package” for the Home Land Movement is crucial to the ongoing prosperity of all in the
Kimberley. The longer these issues are left unresolved the more they will cost the
governments of the future.
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No doubt had these communities been mining towns or centres there would have been a
whole different coordination process. It could be presumed that the establishment of these
types of centres would provide jobs and thus a tangible return to governments in the form
of taxes and royalties and all the other associated value adding industries and thus
helping in the sustainability of these towns. In contrast had ongoing jobs and business
development been a factor and a prerequisite condition and built in to the reasoning for
the establishment of remote Aboriginal communities, they may have become sustainable
much sooner and probably less fraught with the social problems that are now becoming
ingrained. In contrast governments may not have been saddled, as they are now
becoming, with the huge social issues and the huge associated costs in trying to remedy
theses issues in the areas of violence, sexual abuse, health, policing, unemployment and
general “community malaise”.
Roads
Road funding and maintenance both access and internal is now one of the most striking
obvious area that was not built into the planning of the Outstation Movement. And as
with infrastructure assets such as roads particularly sealed roads in remote communities if
there is not the budget to maintain them on a regular basis they deteriate quickly and thus
become an even bigger cost item because they have to be dug up and completely resealed
all over again. 
This movement presents a number of problems for Government at all levels in the funding and
provision of services to these remote communities…. To date funding priorities have concentrated
on provision on water, power, health care, housing and communications. … Only a comparatively
small level of funding had been made available for access roads and this has often been on an ad
hoc basis. (Brown, 1988)
This issue was highlighted by David Brown 18 years ago in the document Access Roads to
Remote Aboriginal Communities some (Brown, 1988) and sadly it still is the case today.
But probably more fundamental now and more crucial for the future of the ongoing
sustainability of these communities is, what do people do with their lives and their time
now that they can live in a place (sometimes on a seasonal basis because of the wet
season) that is often many miles from an established business and population centre.
What meaningful regular daily activities can be done that will produce some sense of
meaning, some sense of productivity or some sense of work that will lead to sustaining at
least some of their services, their homes and their lifestyles. 
Infrastructure Responsibility
Who will continue to pick up the tab (which departments or governments) for the
ongoing repairs and demand for more housing and the growing daily demand on the
essential services like water, power and the ever increasing pressure on repairs and
maintenance of roads, firebreaks, airstrips and rubbish tips? The future looks interesting,
more Aboriginal people wishing to move out of towns and the Aboriginal population
growing with some of the major communities in the Kimberley now in the vicinity of
400 to 500 people. When you combine this with some of the outlying smaller satellite
communities associated with the bigger communities it’s not hard to imagine a population
base of around 1000 inhabitants. These communities are larger in population than many
wheat belt shires.
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Abstract
Residential construction using earth materials for walls and floors are
established technologies in most countries the world over including
New Zealand and Australia. The technologies used to create these buildings
in New Zealand were mostly imported and often from countries where seismic
considerations regarding structural integrity were not a relevant design
consideration. Conversely earth construction that pre-dates European contact
includes the earthen floor of the traditional whare, and the highly
sophisticated earth construction technologies used in the Pa Maioro
(earth ramparts of fortified Pa Maori) built during the New Zealand wars
(Belich, 1986).
More than a century later, Maori researchers are investigating new approaches for
efficient low-cost, high quality housing construction using fibre reinforced earth
composites. There are three strands to the research: the determination of the
necessary technologies, the identification and reduction of legal and financial
barriers to technology adoption, and community acceptance and adoption.
This paper discusses the technological challenges and how indigenous knowledge
and the specific challenges of undertaking development consistent with the
indigenous paradigm are contributing to the solution.
Introduction
During the twentieth century, the Maori population increased more than ten-fold while
the total amount of land in indigenous control reduced a further 60% (Pool, 1987).
This left little more than 5% of the total land area in New Zealand potentially available
for the development of residential housing for the indigenous peoples.
The introduced concepts of individual land title and debt financed construction using
the land title as security have defined most aspects of the housing industry in
New Zealand. Thus the alternative paradigm of indigenous Maori housing need has
been largely ignored. The indigenous paradigm includes the unique characteristics of
Maori land that result in the imposition of constraints on development options and
little if any attention has been paid to the opportunities that this alternative paradigm
presents. In particular these characteristics suggest housing solutions with a much
longer design life (more than 150 years), larger proportions of sweat equity (labour in
lieu of a larger capital contribution), and the use of natural materials will be more
appropriate.An example is Haumingi 10a2b Papakainga, and although the actual land development
approach held fast to the indigenous concepts of Kaitiakitanga (guardianship), the
housing solutions were modified mainstream concepts using timber construction
(Morgan, 2006). Photographs 8.1.1 – 8.1.3 below illustrate the mix of indigenous
approaches to roading, landscaping, and building appearance with the conventional
timber frame structural design used for mainstream housing in similar situations.
Photographs 8.1.1 - 8.1.3: Timber frame dwellings and carriageway formed with porous pavement.
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In tandem with the foreign concept of individual land title and the potential alienation of
land rights, progressively increased regulation and control of the residential construction
industry has meant that few opportunities exist for innovation to meet Maori housing
needs without creating nationally acceptable building alternatives that will comply with
the New Zealand Building Code. This is despite the intention that the newest legislation
would promote innovation. The problem is that the legislation promotes innovation
driven by commercial opportunities that require significant rigour in the development of
new building approaches, however commercial developers are not interested in
addressing the particular challenges associated with Maori land development. In this
regard, the level of solution required, a nationally acceptable building solution, is an
unintended barrier. Over time the increasing awareness of Maori housing need nationally
has crystalised the need for investigation of alternative building forms that better suit the
indigenous paradigm.
The Uku fibre reinforced earth composite technology is based on rammed earth
construction modified with the addition of randomly distributed fibre. The Uku
technology is being investigated as a potential component of a housing solution that helps
address contemporary Maori housing need represented as high quality, long life, low cost,
low toxicity, culturally healthy dwellings. Research progress includes two earlier
construction trials, and subsequent panel testing to determine the optimum building
approaches for the second phase of construction trials to be undertaken during the
summer of 2006 / 2007.
Indigenous Technologies
In “The Pa Maori” (Best, 1975) extensive descriptions of both pre and post contact Maori
fortified villages are given, where in many instances a range of plant fibres were utilised
to stabilise and retain elements of the fortifications, in particular the ramparts or raised
defensive mounds;
“As the fosse deepened and the rampart rose, the earth was put into baskets (kete) made
of green strips of Phormium tenax, or a kind of creel (toi and toiki) made of split supplejack
cane (Rhipogonum scandens; the kareao and pirita of the Maori), and so passed up to those
engaged in forming the rampart…... In the case of stiff adhesive soil, such as certain forms
of clay, we are told that no kind of binding material was used, but usually the rampart
was carried up in alternate layers of earth and such binding material as bracken (Pteris
aquiline), manuka brush (Leptospernum ercoides) and, less frequently the tumatakuru
(Aciphylla), the first named was most frequently employed”
Best continues with both a description of and rationale for this latter process:
“As each layer of earth was deposited on its layer of binding material it was tramped
down so as to consolidate it. So covered the fern would resist decay a long time, and, by
the time it decayed, the rampart would have become a solid mass, of which only the
upper surface would occasionally need renovation.”
The fibre elements were known as “whakapuru” and correspond closely to the use of
muka fibre within the uku construction method. Maori construction technologies had
not been practiced during the last century, thus, although isolated examples of
experimentation with building forms can be identified (Hoskins, 2005), solutions have
predominantly been developed within the constraints of viable mainstream solutions.
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Maori Housing Demand
The vast majority of the land that remains in indigenous control is held in rural areas and
under hereditary title. This land is subject to specific laws and falls under the jurisdiction
of the Maori Land Court. This land is also predominantly owned by multiple owners,
whose representation spans across several generations. These characteristics complicate
land development as many of the owners are urbanized and lack strong ties to their
traditional lands or knowledge of genealogical links amongst the many owners which is
often essential to making progress.
Much of this land is remote, meaning that the environment is often in a near natural state,
however this also means that access costs can be insurmountable. The legal, planning and
professional engineering resources necessary to overcome the logistical and physical
barriers to development often have a very high cost. The remote location also results in
constraints on economic development and means there are limited employment
opportunities associated with the land other than subsistence farming. Thus most of the
younger labour force relocate to the cities for work and labour availability for earth
construction is therefore a challenge. The limited employment opportunities combined
with the often limited earning potential of the target end-users makes large financial
outlay an additional impediment to development.
Due to the nature of land ownership (succession to title through genealogy), it is
appropriate to acknowledge the demand for long-term housing solutions suitable for the
grandchild of the grandchild or six generations (Morgan, 2001). This characteristic of
Maori land is one that compliments the long-term permanence of earth construction and
therefore is a welcome synergy.Testing for both soils indicated that the addition of fibre improved the strength and
ductility of the cement stabilised earth. Figure 8.1.4 shows the altered structural
characteristics of the cement stabilised earth with the addition of fibre. The plots of
compression strength for two soils indicate that the fibre reinforced specimens achieve a
higher stress before ductile failure.
Figure 8.1.4: Compression Strength Unreinforced and Fibre Reinforced Soils
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The investigation of existing earth construction methods revealed the potential for cost
advantages over timber construction as well as other benefits. In order to realise these cost
advantages however it was necessary to identify or develop an earth construction
technology that was suited to the unique characteristics presented by development on
Maori land. The goals were to lower cost, improve quality, increase sweat equity input,
reduce external resource dependency, while enhancing the living environment to improve
health and increase longevity. The specific engineering challenges were to address the
seismic deficiencies inherent in earth, to develop an accessible building system that had
the characteristics; ease of construction, use of local materials, use of local labour force,
and short timeframes, while incorporating traditional flax and earth technologies.
In 1996, research commenced with extensive testing for recipe optimization, the
identification of preferred flax cultivars, and full scale in-plane shear testing of two 
2.8m x 1.2m x 150mm thick wall panels (Ngati Pikiao, 1997). This research confirmed the
potential for fibre reinforced earth composite and optimised the mixture proportions for
the desired structural characteristics. The opportunity for Maori to be involved was
prioritised to build on existing community skills and learn by involvement how these
could be developed to provide for the community’s real needs and opportunities. The next
phase of research involved the design and construction of two simple buildings using
conventional earth construction techniques to provide a base-case assessment of earth
construction applicability to the particular challenges associated with housing provision
on Maori land.
Flax and Soil Materials
The construction trials require flax and soil in sufficient quantities and of suitable quality
to meet the design specifications. Soil from the rural site required modification of
shrinkage properties with the addition of locally sourced sand (yellow). Soil from the
urban site was not suitable but satisfactory soil-cement mixtures were achieved using a
quarried soil. The ability to use soil sourced on-site was a significant outcome for the rural
trial. The suitability of the local material offset the significant additional work manually
screening the soil using a wirewove bedbase.
Flax fibre was sourced from a traditional pa harakeke (flax plantation) harvested by
experienced weavers. Traditional practice requires harvest before the flax flowers and the
traditional harvest method, which cleans the plant and revitalises the core, was used.
This meant that the core of the plant was left on each bush to regenerate and the older
leaves at the perimeter of the plant were harvested.
Access to harvest the remaining flax has been encouraged as the harvested portion is
thriving in response to the work completed. A significant departure from traditional
practice was the use of off-site processing of the flax leaf using the flax threshing machine
at Foxton Museum. This meant the practice of returning the waste material to the base of
the plants could not be performed. The processed fibre was dried, collected and stored
ready for incorporation into the construction trials.
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Construction Trials Phase I
Two construction trials were conducted in 2004 and 2005. The rural and urban trials
provided an opportunity to assess numerous technology and construction related issues.
These included:
• determine technological suitability of earth construction on Maori land
• allow comparison of construction characteristics of the fibre reinforced earth composite
to conventional earth construction approaches
• assess construction approaches using unskilled labour
• assess the vertical falsework and formwork construction system
• identify issues with material sourcing on and off site
• assess labour availability and construction timeframes
The same design was used for the two trials incorporating a reinforced concrete floor and
perimeter footing to support the walls with continuous vertical reinforcement terminating
in a reinforced concrete ring-beam. The earth wall thickness of 280mm is a code
requirement for thermal performance for habitation and was a compromise in the context
of using the enhanced properties of the fibre-reinforced earth composite, for which much
thinner walls are possible. The roof is a Pacific gull-wing plywood diaphragm on exposed
rafters. The wall materials are generally cement-stabilised earth with one panel
constructed from fibre-reinforced earth composite (uku). The building elevations are
provided in Figure 8.1.5.Fibre Reinforced Earth Composite
Having established the suitability of earth, the constructability of fibre earth composite,
and the viability of the construction system including the formwork system and using
unskilled labour, the focus has shifted to making better use of the improved structural
properties of fibre earth. The improved structural properties of uku made possible a
number of ‘improvements’ to conventional rammed earth construction. The initial
hypothesis for the addition of fibre was to improve the structural properties related to
seismic performance, however the enhanced structural properties also made possible
thinner wall sections, and panel manufacture on grade.
Panel Testing – Out-of-plane Bending
Out-of-plane bending was carried out on the 80mm panel using the test rig shown in
Figure 8.1.12. The test rig consists of an M.T.S. 50t hydraulic actuator with the panel
spanning 760mm horizontally between two parallel 100mm diameter steel pipes.
The M.T.S. applies a vertical force via a horizontal pattern with a 100mmx50mm timber
spacer used to distribute the load and provide a remote support for independent
monitoring of deflections. The M.T.S. measures deflection and load which is downloaded
to a computer spreadsheet for further analysis.
The panel exhibited ductile behaviour and failed at a load of 9.45 kN having sustained a
deflection of 1.6 mm. The failure load corresponds to a bending strength of 2.8 MPa.
Photograph 13 shows the panel at the instant of panel failure.
Sustainability of Indigenous Communities in Australia
189
8 Housing
Figure 8.1.5: Elevations of the Uku buildings
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For the rural trial the addition and effective distribution of fibre throughout the mixture
was difficult to achieve. The workforce resorted to laying fibre into the loose material
during placement in the formwork. Difficulties with the addition of fibre to the earth fibre
panel may have reflected particular characteristics of the soil being used for construction.
The effects of the chemical properties of the mixture and alternative methods of mixing
were investigated.
For the urban trial the fibre-reinforced panels were much easier to construct due to the
continued learning curve which identified a more effective mixing technique for the
materials. The process used was to first mix the fibre into the dry soil, then add the
cement and finally add water to achieve the desired moisture content. Mixing was
achieved using the Bobcat and this was very effective with fibre thoroughly distributed
throughout each batch. The compaction process was similar to the conventional material
but required slightly more effort (Morgan, 2005).
The construction programmes were delayed by a number of constraints representative of
the challenges that will be faced in attempting similar projects in the future. Locally
sourcing the soil, lead times to determine soil suitability, weather, and labour availability
can have a significant impact for isolated development sites using a volunteer workforce.
The ability of the volunteer workforce to be taught all aspects of the earth wall
construction process confirms the suitability of this type of construction for Maori land
development. The modular falsework and formwork system was adopted for the urban
trial and resulted in increased efficiency for formwork and false-work set-up and
stripping activities allowing completion of the walls in three weeks. The modular system
allowed much longer sections of wall to be constructed and corners were constructed as
two separate sections without compromising the structural integrity of the building. The
finished rural trial, Te Ahuone, and the modular formwork system are shown in
Photographs 8.1.6 and 8.1.7.
In this regard both trials have produced buildings that:
• Have an expected design-life in excess of six generations
• use construction technology that is readily adopted by a non-technical workforce
• use construction technology that is not overly dependent on large expensive machinery
• use construction technology that is potentially low cost
Photograph 8.1.6: Te Ahuone at Waimango (rural)        Photograph 8.1.7: Wall construction (urban trial)
Figure 8.1.12: Out-of-plane Bending Test Photograph 8.1.13: 80mm Panel at FailureFigure 8.1.8: Racking shear test rig Table 8.1.9: Test results
Panel Testing – Variation of Strength Characteristics within Panels
Six panels were manufactured using the modular formwork system (vertical panels) and
formwork on grade (horizontal panels). These panels were then cut into sections and tested
in bending and compression at Scion Laboratories (Walford, 2005). The results were plotted
as strength contours on the panel illustrating differences in vertical and horizontal
manufactured panel properties and providing information on material anisotrophy.
Bending tests were carried out on 150mm thick panel sections taken from both vertically
and horizontally manufactured panels. When tested in bending, the vertically manufactured
panel samples delivered 161% of the bending strength for sections taken from panels
manufactured on grade. The average bending strength of the vertical panel sections was
2.19MPa while that for the horizontal panels was 1.36MPa. The coefficient of variation for
these results is considered acceptable at approximately 15%. Therefore the test results
indicated that panels manufactured vertically are likely to exhibit a significantly higher
modulus of elasticity and would therefore be more resistant to seismic loading resulting
from earthquakes. Direct observation of the failed beam sections suggested that fibre
distribution in the horizontally manufactured panels was less uniform. Note the reason that
both these results may be lower than the panel bending test is the age of the respective
panels when tested and the wet cutting process used to remove sections form the panel
before testing which may have had a detrimental effect on strength.
Compression tests were carried out on 150mm thick panel sections taken from both
vertically and horizontally manufactured panels. The compression testing indicated that
slightly higher strengths could be expected from the vertically manufactured panels. The
average compression strength of the vertical panel sections was 8.24MPa while that for the
horizontal panels was 6.85MPa. Note that the distribution of fibre is not likely to impact
upon compressive strengths as greatly as it will impact upon tensile and bending
strengths. Sample density will have an effect however, and the samples that had lower
compressive strengths also had densities approximately 50% of samples having higher
crushing strengths. The reason for lower results may also be the wet cutting process used
to remove sections from the panel for testing as this may have had a detrimental effect on
density and strength.
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Panel Testing – Racking (Shear)
Panel tests have been carried out on 1200x1200 panels of thicknesses between 60mm
and 100mm using the test rig shown in Figure 8.1.8. The test results are provided in
Table 8.1.9.
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The test rig consists of a racking frame fixed to the upper edge of the panel and
restrained vertically perpendicular to the load plattern. The lower edge of the panel sits
in a steel shoe that prevents any horizontal movement at the base. The load is applied
horizontally at 1.2m above ground level using a 20 tonne ram with a load cell between
the ram and the load plattern. Deflections are determined using a sprung reel on the
trailing edge of the panel. Once installed the panel is subjected to an incrementally
increasing load while the panel is video taped to record panel deformation.
The first batch of panel tests produced encouraging results. Panel failure for the
60mm and 100mm panels demonstrated classic panel shear with minor crushing of
panel corners at load points. Shear failure in the 80mm panel was not initiated as
failure occurred due to crushing of the corners, however the shear stress (0.7MPa)
sustained without damage was higher than those recorded for the 60mm and 100mm
panels. Figure 8.1.10 shows the panel performance in shear and Photograph 8.1.11
shows the panel at failure. Note the panel was reloaded after initial failure to 63% of
the failure load.
Figure 8.1.10: Load v. Displacement for 100mm Panel Photograph 8.1.11: 100mm Panel at FailureConstruction Trials Phase II
Bracing demand calculation for non-specific timber design uses the concept of bracing units to
determine available resistance to lateral wind and seismic loads. A single story heavy roof
120m2 (15m x 8m) timber dwelling with heavy wall cladding in the highest earthquake zone
requires 2450 bracing units or 122.5 kN in either direction. Test results indicate that the shear
capacity of vertically manufactured 150mm fibre reinforced earth panels is more than sufficient
for seismic loading and offers a very conservative factor of safety for a typical dwelling design
with eight 2.4m sections of wall panel equally distributed throughout the dwelling in each
direction. The additional panel testing combined with Finite Element Modelling will provide
more confidence regarding reliable panel shear capacity, which based on existing results for a
2.4m square panel, should exceed the expected seismic demand for an entire dwelling.
The second phase of construction trials will provide a direct comparison between uku fibre
reinforced earth composite and conventional timber frame wall construction, and rammed
earth and timber floors. The comparisons will determine comparative costs and times for
construction, and in service monitoring will be used to identify differences in observed
building performance. The completion of these trials is anticipated to coincide with the
distribution of franchise agreements that will include the fibre reinforced earth composite
technologies, dwelling designs, and a portable flax stripping machine that has been
developed. It is hoped that the franchise agreements will facilitate rapid adoption of the
new construction methods by indigenous construction teams.
Conclusions
The Uku fibre reinforced earth composite research is providing an improved understanding
of the structural performance of this ‘new’ material. An interesting observation is that
although the construction material is considered new, records of traditional Pa construction
confirm the ideas are not. Thus the potential has been identified for future indigenous
research based on the historic knowledge and practices of our ancestors.
The theme for this session is indigenous approaches for thriving sustainable regions.
The Uku fibre reinforced earth composite research has been able to extend indigenous
knowledge and ideas supplemented with western scientific research and actual
construction trials that involve target end-user groups, to deliver a viable housing solution
that meets Maori housing needs.
In conclusion, an earth construction system that targets the Tangata Whenua (Maori) as
end-users must demonstrate a viable solution to the following challenges:
• Designs requiring a minimum of input by professional engineers
• A design-life of six generations
• Construction technology that is readily able to be adopted by a non-technical workforce
• Construction technology not overly dependent on large complex machinery
• Low cost easily transferable construction technology
The Uku fibre reinforced earth composite project is bringing that solution much closer.
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Analysis of change in strength and moisture content over time, indicated that strength
increases with time (test results indicated a doubling of strength between 20 and 60 days)
however part of the increase was considered to be related to the reduction in moisture
content.
Further panel tests are underway to verify reliable panel shear strength for the design of the
buildings for the remaining construction trials. It is expected that thermal performance will
dominate wall thickness for external walls and therefore a thickness of 150mm to 200mm
will be adopted unless a reliable detail for double-skin exterior walls can be developed and
tested prior to the construction trial. The external walls will therefore be rammed vertically
using the modular falsework and formwork developed, on a reinforced concrete foundation
perimeter footing, and the floor compacted after 100mm tilt panel internal walls have been
erected. The external walls will be joined together using rammed in-situ earth columns and
a reinforced concrete ring-beam at the top of the wall. The internal walls will be fixed to the
plywood diaphragm ceiling using timber top-plates.
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Figure 8.1.14: V15C vertical panel  Figure 8.1.15: H15C horizontal panel
The compression test results for 200mm panels had a higher coefficient of variation.
The Scion report suggested that variability seemed to be related to the standard of
mixing and distribution of the fibre within the matrix. This conclusion seems reasonable
given that the 150mm panels had much less variation and in particular the horizontal
panels were manufactured using one layer of loose material, whereas the 200mm panels
used two. Further variation within the results is also considered to have been increased
as a result of the sample preparation method and that the results are conservative when
compared to the strengths obtained from full panel tests. Figures 8.1.14 and 8.1.15 show
the strength plots for the 150mm panels manufactured vertically (V15C) and
horizontally (H15C).References
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Abstract
Community based architectural education projects are key components of
sustainable community development. In Aotearoa/New Zealand architectural
education has been slow to acknowledge the needs of Maori communities and
slower still to enter into collaborative relationships with rural Maori
communities. Where Maori culture, values and architecture remained outside
of mainstream architectural education, rural communities, without access to
culturally skilled practitioners were excluded from the ability to plan for and
provide opportunities for future generations. Coupled with this by the 1980s,
unsustainable rural economies had left communities destitute of their identity
and, by the exploitation of their land and labour, forced increasing reliance on
a range of government benefits. This paper introduces architectural education
in a Maori cultural context with specific reference to the hands-on community
based project Te Whaiti, developed by Te Hononga - The Centre for Maori
Architecture & Appropriate Technologies - and the Te Whaiti / Minginui
community in 2004. The conclusions highlight a series of understandings
which have already and continue to be capable of informing future
collaborations between schools of architecture and rural Maori.
Key Words
Design collaboration; destabilization of social structures; Maori Studio;
rural Maori community development
Introduction
“Architecture is a cultural necessity. Appropriate architectural expression is necessary for
the support and well being of culture and particular for a culture in crisis.” 1
John Goldwater
Traditional infrastructures for learning have long governed the transfer and passage of
knowledge in indigenous societies. There is accepted evidence in Aotearoa/New
Zealand that the stability of these processes was overturned by a series of events that
are still having an impact today (Belich, 2001; King, 2003).
1 (Ingemann and Rogger, 1989:70).Murumurunga and Waikotikoti Marae
“There will come a day when the people of Te Whaiti will lose everything, their land, their
timber, and all that will be left to call their own will be the meeting house.” 2
Te Kooti
The institution of the marae has enabled Maori to maintain a sense of communal
identity based on ancestral connections to the land and to the iwi tribe. The marae
remains outside Pakeha (European, foreigner) society as an autonomous social structure
and retains its integrity in terms of language, protocols and unique economy largely
based on the practice of koha (spontaneous donation).
The people of Te Whaiti played a major role in the 19th Century Land Wars, fighting
against invading British troops, and providing shelter on Murumurunga Marae for
Te Kooti (a legendary Maori leader and feared opponent of colonial forces) and his
troops. Te Kooti actively encouraged the construction of wharenui (marae meeting
houses) as an act of cultural resistance to colonialism and today there are two
functioning marae in Te Whaiti, Murumurunga and Waikotikoti (Binney, 1995).
For this project we relied heavily on these marae for food, accommodation, and most
importantly, cultural and spiritual sustenance with the marae fulfilling its key role as a
centre for knowledge exchange and consensus based planning.
The challenge
The current Minginui social and economic crisis began in the early 1980s, when political
changes and public pressure lead to:
• The establishment of the Whirinaki Forest Park in December 1983.
• The cessation of felling indigenous trees in 1984.
• The establishment of the Department of Conservation (DOC) in 1987.
This brought total protection to the remaining forest and milling of native timber
salvaged from wind throw ceased in 1987. The conservation movement regarded the
cessation of milling as a significant victory, while control of Minginui Forest Village was
transferred to the Minginui Town Council including Ngati Whare iwi representatives in
1988. Concerns for the future employment of Minginui villagers and the viability of
Minginui Forest Village lacked any serious rescue plan. Alternatives to native logging,
such as exotic forestry and tourism, resulted in meagre employment opportunities.
The community was abandoned to resolve its problems and members offhandedly
exhorted to leave if life became too difficult.
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The events may be summarized as:
• The relationship with tribal lands, a fundamental stimulus of a sense of place, was
irretrievably severed by the confiscation of large tracts of land without just cause.
• Tribal groups were sometimes deliberately relocated onto the ancestral lands of others,
further disrupting cultural infrastructures.
• The collective land tenure system, an ownership protocol developed over centuries of
inter-tribal engagement, was destabilized when all land was locked into a fragmented,
individualized tenure.
• The developmental capacity, including proven skills to utilize lands and freely invest
in progressive growth, was undermined by punitive legislative controls (Waitangi
Tribunal, 1999).
In this hostile environment the gradual erosion of skills and knowledge practices,
including those associated with architecture, gathered momentum. The cumulative effect
of these experiences has made many Maori suspicious of attempted restorative processes
in any activity to do with government funding, including education.
Eurocentric educational practices and values within schools of architecture, ensured Maori
values were generally excluded and in so doing Maori communities were unable to
influence architectural education that would affect the wellbeing of future generations. 
This paper investigates the potential relationships between architectural education and
sustainable development through the hands-on community based project Te Whaiti,
developed by Te Hononga and the Te Whaiti / Minginui community in 2004.
Te Whaiti Project
Te Whaiti is situated one hour east of Rotorua and 4 hours south of Auckland. It is
considered to be the gateway to the Urewera National Park and the Whirinaki Forest
Park. The Maori tribe Ngati Whare are the kaitiaki or guardians of the Whirinaki forest and
maintain a keen interest in the management of the park. They also jointly administer the
Minginui Township some 10 km south of Te Whaiti.
Ngati Whare continue to reflect the spiritual connection that Maori have with Te wao nui
o tane, the forest environment. Whirinaki protects and preserves the people and legends of
the past (Morton and Hughes, 1984). It provides traditional sources of food, medicinal
herbs and building materials.
Whirinaki Forest Park is one of New Zealand's most famous conservation battlegrounds
(Beveridge, 2004). Timber milling first began in 1928, and a sawmill and the original
Minginui Village were built in the 1930s. In 1948 Minginui Township was built by the
State Forest Service as a model village, (Morton and Hughes, 1984). Eventually three
sawmills were constructed and ongoing demand saw fast-growing exotic species planted
where the native species had been taken (Te Whaiti Nui A Toi magazine, 1950).
By the 1950s Ngati Whare had lost most of the land, although Te Whaiti / Minginui was
thriving economically. In the late 1970s, Conservation groups began to actively campaign
to stop the native harvest and by 1987 the government had moved to end the logging,
removing the main source of income from the local community.
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2 A prediction made by Te Kooti on his 1884 visit to the Murumurunga Marae (Binney, 1995:326).Fortuitously an abandoned maintenance depot lay along this axis with an assortment of
buildings in various stages of disrepair. Initially the structures were seen as a ready source
of demolition material, but on more careful inspection it was found that one building was
still relatively sound and lent itself readily to a design and build exercise to convert it to a
community based nursery office (Figure 9.1.2).
Figure 9.1.1: Students master plan proposal. Figure 9.1.2: Depot building before nursery construction.
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The invitation (Tono)
In Maori culture, it is very important to be appropriately invited to work within a
community. The Tono or invitation launches a protocol ensuring welcome, respect and the
assurance of hospitality.
In 2003, a former resident of Te Whaiti, Peter Goldsbury, approached Unitec School of
Architecture with an offer of a community based project at Te Whaiti. Discussions followed
with Te Hononga (The Centre for Maori Architecture & Appropriate Technologies) in the
School of Architecture and an invitation ensued in March 2004. 
Following the hui (meeting), Te Hononga agreed to run a full semester project in Te Whaiti
focusing on the development of a master plan for Minginui township and the design and
construction of a working native plant nursery to be used as a catalyst for reviving a local
economy in Minginui / Te Whaiti.
Maori Studio Background
Perspectives on Maori architecture have been taught in the Unitec School since 1999.
The Maori Studio evolved from the need to address shortcomings in the course prescription,
encouraging acknowledgment of an indigenous approach to architecture. Since that time both
elective courses and dedicated Maori studio courses reflecting an ongoing desire to expose
students to real world Maori community projects have been offered. 
Te Hononga provides critical design skills, knowledge and appreciation of Tikanga Maori
(customary Maori values and practices), and matauranga Maori (Maori knowledge systems)
along with materials and construction methods relevant to real Maori community needs.
These address a vacuum in architectural education - attributable to colonization - whereby
Maori worldviews, knowledge systems and skills were systematically devalued or outlawed. 
In this way Te Hononga has established a pathway to respond to the needs of the Maori
community for broadly based architectural assistance.
Course structure
The twelve week studio program was augmented by 6 weekend visits to Te Whaiti with the
final visit extended to allow for additional construction time. Students were required to
engage in cooperative research, brief formulation, and development of initial individual
designs. Following community feedback students worked in groups to further refine their
proposals prior to developing single agreed concept plans and scale models. The team of
19 students in all was made up of 3 Maori students as well as Scandinavians, Nepalese,
Samoan, Fijian, Indian and Pakeha students.
The Proposal
The student’s urban design analysis and master planning (Figure 9.1.1), revealed an east west
axial heart made up of the old town hall to the east, the shop to the centre, and the forestry
depot and the Minginui club to the west.
The final masterplan focused on strengthening this axis through the addition of other activity
nodes and path networks. Essentially the plan looked at maximizing the remaining life in the
town, building on both current and historic activity nodes.
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The group was organized into several teams which worked on designs for a simple
extension to this building introducing access through a north-facing wall to a covered
deck to be used for an outdoor class and social space. The schemes were evaluated in a
group process that also considered pragmatic issues such as availability of materials.
The best features of each scheme were incorporated into a final design for group
construction. 
The construction process
With a project emphasis on appropriate technology and sustainable resources, plentiful
local resources were found including shingle, sand and rocks from the Whirinaki riverbed,
timber from the forest floor and a wide variety of sawn timber from the local area
(Figure 9.1.3).
One of the most rewarding aspects of the project was to help the community to identify
and use their own resources and skills. In this remote location, paying commercial rates
for materials and skills that are foreign to the area would be clearly counterproductive to
local skill and economic development (Figure 9.1.4).
Figure 9.1.3: Shingle, sand and rocks from  Figure 9.1.4: The construction begins.
the Whirinaki riverbed.Soon after the students completed their work we were to learn that the entire compound
had been closed by Occupational Health & Safety (an arm of the Department of Labour)
due to suspected chemical contamination of the site. This closure occurred at a critical
time. The student team had withdrawn and the community was left unable to assume full
ownership of the ongoing development process. 
Following lobbying by community representatives in 2005 the site has since been
reopened and new plans are afoot to further develop the community based nursery. While
the closure has been a setback, the community fight to have the area reopened may result
in a greater level of project ownership and commitment to its wider aims.
Conclusions
With projects like Te Whaiti, Maori Studio aims to establish a platform from which to
respond to Maori community needs and to inform them about the pivotal role of
architecture in community development processes.
We have learned that sometimes we need to invest time in an exploratory process to
discover how well a community is equipped organizationally to achieve what they want.
It may mean that we find we have to wait until they get the right infrastructure in place
before we can contribute effectively. The pivotal importance of the marae as an axis of
social organization is acknowledged in this context. A key observation of the Te Whaiti
project showed that community support and cohesion beyond the marae was more
difficult to sustain.
This issue has been reinforced in a recent Te Hononga project undertaken at
Puatahi Marae3. The marae based community support for the construction of a
Whare nikau (traditional palm frond house) lead to outstanding project momentum and
results, largely due to the project being located on, and run from the marae.
Under the right conditions our know-how, a little lateral thinking and the raw willingness
of our Maori community partners can be a catalyst for these communities to recognize
their own power, understanding what is still possible and appreciating that the rigorous
controls of modern society have not wrestled all choice and decisions from them. This is
what we see as the essence of a community-based architectural design project.
“I was amazed at what we could come up with in reusable and recyclable stuff when so little
construction material was available. It was good to be involved with the growing community
enthusiasm for our process.”
Student Waikare Komene
“It gave me insights into construction methods and renewable and natural materials that
now inform my professional practice. Spending time in the forest and river collecting natural
materials was the most rewarding aspect.”
Student Anaru Coburn
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Design Process Issues
While the entire construction process was hugely valuable to the team, the inherent
tension between the need to work closely with local development priorities - while
seeking to ensure learning outcomes within a narrow academic timeframe - brought a
level of frustration at times, with students primed ready to go and locals showing initial
reticence to becoming involved.
Our experiences here closely aligned with other writings on collaborative programs in
indigenous communities, especially with reference to the need to remain flexible in
ones approach.
“The experts who have identified characteristics for success have described attributes that are
difficult to define, assess, or measure in any objective way. Most of them refer to attributes
covered by terms such as flexibility, adaptability, resourcefulness, or tolerance for ambiguity.”
(Harrison, 2001:57)
Barnhardt expands further on the need for tolerance of ambiguity:
“We also have learned that the single most important characteristic that programme personnel
must possess, if such an approach is to succeed is a high tolerance for ambiguity…..it is difficult
to survive on a creed that declares, “we will know where we are going when we get there.”
(Barnhardt, 1977:94-95)
Such an approach was critical here with the student group often needing to lead the
construction process in order to achieve progress on the structure over precious
weekend hours.
The team was to discover that part of this reticence came from a lack of understanding of
what we were trying to achieve. A natural suspicion of outsiders also characterized early
interactions but this was gradually broken down, primarily by the teams mingling more
closely with locals at the Minginui club, the social hub of the town and the only operating
commercial establishment in the area.
At the end of the semester the final forum (Figure 9.1.5) was held in the newly constructed
community based nursery office with over half of the village attending a presentation of
the students’ designs, followed by a hakari (feast) cooked by the students in the newly
constructed outdoor barbeque area (Figure 9.1.6).
Figure 9.1.5: Town forum. Figure 9.1.6: Locals attending forum and BBQ.
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3Te Whare Nikau project 2006 involved the research into and construction of a house of learning located at Puatahi Marae on the
Kaipara Harbour, 1 hour North West of Auckland.References 
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In such collaborative processes, marae based projects and tikanga (protocols) expose
architecture students to a Maori cultural dynamic where rangatiratanga (autonomous
authority of the individual or group) provides a platform for creative endeavour and the
sustainable resolution of community needs. The Te Whaiti and related projects, indicate
there is potential for this highly effective mechanism to contribute solutions to
communities outside the Maori culture and may well deserve further investigation within
other schools of architecture.
The most constructive outcome of these processes is that we learned to design and build
something functional with the community, and that they were introduced to the
possibility of resourcing themselves to do this again and again.
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9.2 Effective Approaches for Environmental
and Wastewater Management and Training
– The Birdwood Downs Case Studies,
Kimberley Region of West Australia
R. Tredwell1 and M. Nelson2
1Birdwood Downs Company, P/O. Box 124, Derby, W.A. 6728 Australia
(E-mail: robyntredwell@yahoo.com.au; info@birdwooddowns.com)
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Abstract
The Institute of Ecotechnics on Birdwood Downs, a 1700 hectare property on the Gibb
River Road near Derby in the West Kimberley of West Australia has, since 1978, been
actively engaged in developing holistic methods of improving degraded lands using
stock management, controlling invasive woody weeds, and land regeneration;
developing sustainable economics, and environmentally friendly architecture,
Wastewater management and recycle, using Wastewater Gardens and Ecoscaping.
Birdwood Downs also runs hands on training, developing people’s potential from
artistic, scientific and managerial aspects, to encourage sustainability. An ongoing
training programme open to people from diverse backgrounds is the Ecological
Frontiers Programme, a nine month hands on programme in Savannah systems,
combining art (theatre) science and management trains people in a total systems
approach. Birdwood Downs from time to time organizes and hosts workshops for
artists. TAFE courses in rural operations and horsemanship are run at Birdwood
Downs for indigenous people, to impart the skills necessary for them to enter
employment as skilled workers. In an effort to prevent further contamination of spring
water and ground water from sewage, Birdwood Downs personnel have been
installing Wastewater Gardens, subsurface flow constructed wetlands with a high
diversity of wetland plants, to provide high levels of treatment and reuse of black and
grey water sewage on Aboriginal communities in the East and West Kimberley. These
simple, natural ecological systems use no chemicals, and are gravity-fed unless pumps
are required for wet season operation of houses which were built in too low-lying
areas. They result in high levels of water purification and keep the sewage out of
contact with people. These systems improve hygiene on the communities by
preventing pollution of groundwater and protect the environment from human
pollution. Birdwood Downs has also been developing its approach to landscaping at
its own property, “Savannah Ecoscaping” which has created oases of beautiful
gardens and tree-scapes on the property, creating cool, shady and beneficial
microclimates for people and animals. We have also installed similar Savannah
Ecoscapes on Aboriginal communities, in consultation with the residents, as a means
of increasing greening of the communities with use of valued native plants and bush-
tucker plants. Savannah Ecoscaping can be done for graywater recycling and for final,
tertiary treatment and reuse of the effluent from the Wastewater Gardens. Community
people there receive hands on training in the building and maintenance of these
systems. For a community to be sustainable primary requirements are good hygiene
and treatment of wastewater to protect its sources of clean potable water,
protection and intelligent utilization of its environment and natural resources,
and training its people to be able to maintain and improve their infrastructure.Major Components of the Pastoral Regeneration Programme
After the initial mechanical clearing of the invasive woody weed invasion, around half the
property has been with planted with improved grasses and legumes to restore
productivity lost through the prior overgrazing. Around one thousand acres are kept free
from re-invasion by Acacia wattle through manual uprooting. This “wattle chopping”
pasture maintenance while ongoing also provides first hand an opportunity to observe at
close quarters the changes in the ecology, the interface of soil and root systems and
vegetative, insect and animal relationships, while being a more ecologically-friendly
means of control compared to the use of toxic herbicides. Over the years, Birdwood
Downs has demonstrated that as the improved pasture spreads and the native vegetation
recovers from the overgrazing and compaction, that fewer man-hours hours are needed
per hectare to keep invasive weeds under control.
The other half of the property which was not originally cleared of invasive wattle nor
directly seeded, benefits from the spread of the better pasture species through ecological
management of the horses and cattle. They are the “weeders and seeders” – keeping
undesirable species from seeding and spreading valuable species through their rotation.
To make this possible, unlike a conventional pastoral leasehold property, Birdwood
Downs invested in creating smaller paddocks and laneways to make the frequent moving
of livestock easier. A control paddock, called “Wilderness”, is kept fenced and ungrazed as
a long-term control to the other land uses at Birdwood Downs so the impacts of pasture
improvement and livestock can be gauged.
In the course of this environmental experimentation, methods of minimizing soil erosion
and regeneration techniques appropriate to the challenging conditions of the Kimberley
region were developed. These methods included:
1. Leaving all native trees apart from three species of invasive Acacia trees on the fragile,
sandy sand dune tops; leaving extensive groves of Bauhinia, quinine and other small
native trees
2. In the valleys between sand dunes, retaining all larger native trees in the pastures for
animal shade, soil-holding and to complement the introduced species
3. Mixing grass and legume species in the pastures to add to the richness of native
pasture species and to increase plant coverage
4. Using drought-resistant species such as Birdwood grass (Cenchrus setigerus) and
stylosanthes (e.g. verano, Fitzroy and seca stylos)
5. Using strip-planting of improved pasture species as a more economical way than
complete clearing/ploughing of commencing ecological enrichment.
6. Contouring and other earthworks to correct erosion gullies.
7. Identifying indicator species and using successional plants to speed pasture
regeneration.
8. Developing an approach to pasture improvement which minimized loss of native
vegetation by retaining large trees and groves of trees (such as Bauhinia and quinine)
to hold the soil and provide shade for the animals.
9. On sand dunes, all trees were kept aside from the invasive Acacias; and soil
disturbance was kept to a minimum to reduce soil erosion.
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History of Birdwood Downs Station
In the late ‘70s the Lands Department of West Australia excised approximately 2000
hectares from Meda Station, a pastoral lease, for the purposes of encouraging
environmental work in the demonstration of pasture regeneration and land care
protection in the region. The Institute of Ecotechnics (a U.K. registered charity –
www.ecotechnics.edu) decided to consult to this project because of the opportunity to
apply an ecotechnics approach to regenerate pastures that had been severely overgrazed,
which led to further environmental degradation and to implement a total systems
approach to the tropical savannahs, including appropriate infrastructure, cultural life and
environmental technologies (Allen et al, 1985; Nelson, 1985; Hill et al, 2006).
Meeting the Environmental Challenges: Setting and Ecology
Birdwood Downs is located in the coastal ecosystem of the Kimberley region in the semi
arid tropical pseudo monsoonal climatic region of North Western Australia. Due to the
region’s severe environmental conditions, and a history of poor pastoral practices,
overgrazing with sheep and then cattle, coupled with the overuse of fire leading to over
burning has lead to widespread desertification, and land degradation, and marginal
economics. Rainfall patterns are highly erratic both in quantity and frequency, with an
average precipitation of 26 inches (625 mm) which falls between December and April.
Rainfall extremes range between 4 inches and 60 inches per year. 
Birdwood Downs is situated on a series of stabilized sand dune ridges with sandy loam in
the valleys on the ecotone with the coastal marsh. In the areas bordering the marsh in the
transition zones yellow clays and silts predominate in the valleys between the dunes.
These old weathered tropical soils are extremely low in macronutrients such as
phosphorus and nitrogen, and micronutrients. A high level of iron and aluminum in the
soils ensure that what phosphorus is in the soil is bound to the iron and unavailable for
uptake by the plants. Due to the overgrazing, vast areas have been overrun by secondary
succession and increaser species- Acacia scrub and annual grasses such as Spear grass
(Heteropogan contortus). This pindan wattle country which covers 45 percent of the
Kimberley region is considered of the lowest potential for development. During the
decades of use by Meda Station, this land experienced heavy overgrazing, over burning
and compaction since three droving stock routes passed through the land. The result was
loss of the more valuable pasture species, invasion of dense thickets of Acacia wattle
scrub, and soil erosion. 
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In cooperation with the Institute of Ecotechnics (UK), educational programmes in
“Ecological Frontiers” have given since 1978. These “hands-on” learning programs in 
real-time management and operation of ecological projects last from three months to nine
months, and are tailored to the level of the student’s background and previous experience.
The programme includes pasture management, development and maintenance,
horsemanship, cattle management, firebreak and bushfire protection skills, management of
tropical gardens and orchards, water and electrical infrastructure maintenance, fence and
road maintenance; species identification and surveys, tools and equipment training, and
theatre/public presentation training. Birdwood Downs also works with other educational
institutions to assist with training. For example, Murdoch University with their Veterinary
Dept, participating in their action Farm Experience programme; and Derby District High
School, formerly with their Station Training Programme and presently with their Certificate
in Horse Handling in conjunction with TAFE.
Kimberley School of Horsemanship Programme
Birdwood Downs continues the work done in developing horse breeds environmentally
appropriate to Kimberley conditions with its herd of Quarabs – a unique cross of colonial
Arab and Quarterhorse horse breeds. Birdwood Downs is continuing the programme of
developing better adapted varieties of horse for the Kimberley environment. The horses also
demonstrate the higher carrying capacity and sustainability of grazing using ecological
management and help provide income to sustain the total programme through horsemanship
and trail-riding programmes offered to town residents and tourists to the region.
Developing Sustainable Economies
As the land rehabilitation and pasture generation progressed, the development of the cattle
herd combined with an enterprise of harvesting and selling the seed of the pasture grasses
(Cenchrus setiger). For its first fifteen years (1978-1993), Birdwood Downs harvested
birdwood grass seed from the pastures it planted. This seed was used for improving the
pastures at Birdwood Downs and the remainder was sold and assisted in pasture
regeneration in similar semi-arid savannah country elsewhere in Australia and worldwide.
It become apparent that the fragile soils with poor texture could not support this enterprise
long term without large inputs of fertilizer and heavy use of equipment. Emphasis was then
switched back to grazing using rotational grazing to help with the maintenance of the
pastures (using our grazing animals, horses and cattle, as “weeders and seeders”); the cattle
sold for beef and the horses, developing the Kimberley School of Horsemanship training,
including TAFE courses training young indigenous people in skills that prepare them for
employment in pastoral and rural industries. Birdwood Downs also offers an Ecological
Frontiers program, which are 6 to 9 month Training programs for both Australian and
international people. Birdwood Downs is also a venue for workshops and has a tourism
enterprise offering accommodation, camping, and ecological tours of the property,
showcasing the Ecotechnics approach that has been applied to the development of Birdwood
Downs. In addition the project’s unique breed of Quarab horses are used for horse trail rides
and tours thru the regenerated landscapes. Diversity of enterprise base and continuity of
managers and personal, and a satisfying lifestyle are essential for sustainability.
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Our major challenges were to keep invasive woody weeds from regrowing and overtaking
the improved pasture. Deciding against the use of broad-scale herbicides as expensive and
dangerous for people and the environment, we followed initial D-4 clearing and stick-
raking/burning of windrows, with hand removal using adzes. “Wattle chopping” at first
seemed an almost impossible task since Acacia seeds can number 20,000 per hectare, and
have a long life (20-25 year viability) till their hard seeds are activated by bushfire.
But with time, we began to beat the seed-bank to where most of the thousand acres
(400 hectares) of prime improved pasture at Birdwood Downs is kept under wattle control
with just 0.5-1 hour labour per hectare. Pastures are “wattle-chopped” either once or twice
per year depending on labour availability on the station. In the process, staff gets a
ground-truth view of the health of the pastures and other invasive species (such as South
Australian mint, Sida acuta, Calytrix spp.) can also be dealt with.
Figure 9.2.1: Improved pastures at Birdwood Downs have led to a dramatic increase in carrying capacity
and year-round weight gains and health of animals on these previously overgrazed and degraded coastal
pindan soils.
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Regionally Appropriate
Architecture
The Birdwood Downs’ homestead
buildings, designed by the Institute
of Ecotechnics, use local regional
resources (Kimberley colourstone
rock), double-vented roofs for natural
ventilation, and the use of screened
verandahs and louvered windows in
place of expensive and energy-
consumptive air-conditioning. In
2004, Birdwood Downs installed a
solar electric system to increase its
value as an ecological demonstration
of sustainable environmental practice
in the Kimberley, reducing by over
90% its reliance on generators and
fossil fuels.Wastewater Gardens – Water Conservation, Hygiene
Improvement and Greening
The evolution of more environmentally protective and sustainable use of wastewater
occurred in several phases at Birdwood Downs. First, the effluent from the septic tanks
which serve the station’s ablution block was modified to run into and partially irrigate a
banana and fruit tree area, starting in the late 1980s (Figure 9.2.3). This was in contrast to
conventional thinking at the time which simply called for “disposal” of septic tank
effluent in deep leachdrains, which were kept free of vegetation for fear of pipes getting
clogged. But it was clear that in the climate of the Kimberley that a year-round source of
water, enriched with nutrients found in residential sewage, could help create a shady
microclimatic habitat for bananas/plantains/papaw (papaya) and guava trees.
The leachdrains were lined with gravel to prevent any surface exposure or odour of the
discharge wastewater and bananas planted in it, as well as leachdrain water supplying
water and nutrients to the lines of banana nearby the leachdrains.
Figure 9.2.3: Banana and fruit tree area at Birdwood Downs benefit from greywater from septic tank
leachdrains – a simple form of subsoil wastewater irrigation. Bananas are planted in leachdrain filled
with gravel and adjoining lines receive benefit of nutrients and water.
Next, a subsurface flow constructed wetland approach known as “Wastewater Gardens”
developed from a prototype system used in the Biosphere 2 closed ecological system
laboratory (Nelson et al, 1999) by one of Birdwood Downs’ founding directors, Mark
Nelson, was installed (Nelson, 1998). It treats the wastewater from the other septic tank
system on the property, which serves the homestead kitchen, as well as a shower and
toilet. This was the first Wastewater Garden installed under a pilot program undertaken in
cooperation with the West Australian Department of Health which wanted to see new,
low-tech approaches to improving wastewater treatment in challenging areas like remote
and indigenous communities.
Unlike many constructed wetlands which utilize only one or two common wetland
species (e.g. “reedbeds”), Wastewater Gardens in the tropics has demonstrated that well
over a hundred species of plants can work effectively in the wetland, thriving in water-
saturated conditions. As well, in the final subsoil irrigation of treated water from the
Wastewater Gardens, any plants valued by the community can be planted as these
irrigation areas are not lined and are appropriate for any crop apart from ones with
invasive root systems.
Figure 9.2.4: (left) Wastewater Garden serving homestead at Birdwood Downs one year after planting,
April, 2001 (right) system after two years of growth. The system now has abundant canna lilies,
Heliconia (Bird of Paradise) and oleander flowers as well as supporting banana, coconut, elephant ear,
papyrus and pandanus palm.
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Savannah Ecoscaping
The homestead area of Birdwood Downs has been enriched with special micro-climate
improving gardens, orchards and silviculture to complement the architecture and
demonstrate the beauty and comfort of living in the Kimberley. This approach, using
native plants and vegetation adapted to the Kimberley is called “Savannah Ecoscaping”
and has been extended by Birdwood Downs to demonstrate greening of Aboriginal
communities (e.g. Looma), public buildings (the Derby Youth Centre) and mining
company operations and area restoration (the Derby Export facility and tailings dams at
Pillara and Cadjebut near Fitzroy Crossing) Savannah Ecoscaping can be designed for the
water availability e.g. either using the natural cycles of the wet season, arid zone style
irrigation, or using the recycling of greywater. Soil building to provide the conditions
necessary for the establishment of the ecoscaping is also part of the process.
Figure 9.2.2: (Left) Birdwood Downs homestead buildings – dining room/kitchen/library and gazebo
garden shed in early 1980s. (Right) Same area but showing the “savannah ecoscaping” which has
transformed the Birdwood Downs homestead, creating an oasis of shade, beauty and diversity
Sustainability of Indigenous Communities in Australia
212
9 Research and DevelopmentFigure 9.2.6: Courtyard Wastewater Garden centred between family house and guest rooms at Coco Eco
B&B, Coconut Well, Broome, W.A. creates a lush tropical garden without use of machinery, electricity or
chemicals at the facility.
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In the past four years, additional Wastewater Gardens have been installed at three
Kimberley indigenous communities and at an ecologically-oriented family house and bed
and breakfast in the Broome area.
The Wastewater Gardens have significantly added to the greening of the communities,
and feature many flowering plants, decorative plants and fruit trees (banana, papaw) as
per the requests of the community during planning meetings. Artists at one the
community did dreamtime paintings on the control boxes (see Figure 9.2.12) to increase
local “ownership” of the systems. The installation costs of the systems were at least
5 times less expensive than the centralized sewage lagoon solution, and operating costs
are lower.
Figure 9.2.5: Emu Creek (Gulgagulganeng) community, Kununurra, W.A. artists painted dreamtime
stories on the Wastewater Garden control boxes (right). One of decentralized systems at the
community treating residential sewage and featuring canna lilies, heliconia (Bird of Paradise),
palms and banana trees (left).
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Two years of quarterly water quality tests at these first two Kimberley region
Wastewater Gardens showed that effluent water was reduced 89-95% reduction in BOD
(a measure of organics in the water), 90-95% in suspended solids, 30-58% in total
phosphorus and 48 73% reduced in total nitrogen. Fecal coliform was reduced over 98%
without disinfection, but since wastewater is kept away from surface exposure at all
stages, there is little danger of accidental human contact (Nelson and Tredwell, 2002).
An ecologically-oriented tourist operation near Broome, the CocoEco Bed and Breakfast
also installed Wastewater Gardens to recycle wastewater into beautiful gardens both in
the wetland in the landscaped final subsoil irrigation/leachdrain area. Like the
Birdwood Downs system, this is operated off-the-grid with no use of
machinery/electricity or chemicals.
In 2004, four low-lying houses at the Joy Springs (Eight Mile) Community east of Fitzroy
Crossing, West Australia were retrofitted with Wastewater Gardens, gravity-flow
leachdrains and submersible pumps to get wet season effluent from the Wastewater
Gardens to an inverted leachdrain area built 0.5m above ground level. The systems were
fenced with wooden bollards and wire mesh to prevent children from playing in the
gardens, and to exclude grazing livestock. The inverted leachdrains, just at the back of
each house, was also planted with native bushtucker and medicinal plants, as well as fruit
trees and decorative flowering shrubs. A supplemental drip irrigation system on a timer
was installed to ensure adequate irrigation of the garden which benefits from wastewater
nutrients when pumps are required during the wet season. A fifth house at the
community on higher ground had a simple Wastewater Garden with gravity-flow
leachdrain area since its soils do not get saturated during the wet season.
Figure 9.2.7: (left) Wastewater Garden for individual house, Joy Springs community, Fitzroy Crossing,
West Australia. (right) one of 80m2 raised inverted leachdrains serving as backyard gardens.References
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In 2007 with funding from the federal Community Water Grants and the Aboriginal
Housing Division of the W.A, Department of Housing and Works, Wastewater Gardens
were installed on the Pandanus Park community near the Fitzroy River south of Derby,
West Australia. These systems were completely gravity-fed, so required no pumps.
Two systems serving three houses each were installed 8 and a WWG was installed for the
childcare centre at the community. Native shrub and tree wastewater ecoscapes were
planted in the area of the leachdrains to increase groundwater protection and to increase
greening of the community.
Figure 9.2.8: One of gravity-flow Wastewater Gardens at Pandanus Park aboriginal community, Derby,
West Australia, three months after planting. Such gardens clean up wastewater, green the community
without the use of additional water.
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These applications of Wastewater Gardens and Savannah Ecoscaping can help us realize
so-called “wastewater” is not simply a problem and potential environmental and health
risk; but if productively treated and reused can be a sustainable natural resource
beautifying communities and conserving water by lessening the need for valuable potable
water for such purposes. Fortunately a range of solutions incorporating that thinking are
also emerging, including subsurface constructed wetlands such as Wastewater Gardens
and greywater irrigation methods where locally adapted “ecoscaping” can be also be
achieved using valuable native and well-adapted shrubs and trees.10Wastewater Management
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10.1 The Role of Subsurface Flow Constructed
Wetlands in Sewage Treatment for Rural and
Remote Communities
T. Towndrow (Director Rootzone Australia Pty Ltd)
Rootzone Australia Pty Ltd PO Box 414 Picton NSW 2571 Australia
(E-mail: Rootzone@unwired.com.au)
Abstract
Sanitation (or rather lack of it) is a major issue in rural and remote
communities and the need for simple cost effective treatment systems that can
deliver a good standard of secondary treatment with little or no maintenance
or operating costs would seem to be a paramount requirement. An ability to
be configured in a way that reduces the reticulation cost is also a major
consideration.
Subsurface flow wetlands are known to satisfy the above criteria and are a
tried and tested method of treatment in Europe and the USA but in the
developing and underdeveloped world where you might have expected them
to be present in large numbers they are significant in their absence.
This paper presents some of the reasons for this and explores the
misconceptions and regulatory barriers that stand in the way of the large scale
adoption of what at face value would seem to be a technology that is easily
assimilated at the local level, can be constructed, operated and maintained by
local labour using low tech methods and with no requirement for high level
technical skills.
Included is a brief description of how subsurface flow wetlands work and an
example of an admittedly rather more sophisticated working facility that
produces treated effluent to urban reuse standard which is being used to irrigate
a large regional public park. (Low tech methods producing hi-tech quality).
The author is qualified to talk on these issues having tried (unsuccessfully so
far) to gain acceptance in a developing nation but having achieved success in
implementing the above mentioned large scheme in Brisbane thanks to the
support of a rather brave innovative water services manager.
Key Words
Remote communities, sewage, subsurface flow wetlands, regulationsSubsurface Flow Wetlands:
Look like this.
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Introduction
Queensland contains 450 communities with a population of less than 1000 people.
These account for nearly 75% of the communities but only 5% of the population. Of
these communities 340 have populations ranging between 50 and 500 persons and
many of these are remote. The provision of sewage services to these communities
requires the adoption of practical, appropriate solutions which recognise the
constraints of size and remoteness. (Dept of Natural Resources and Mines March 2005
chapter 8). Similar situations exist in most other states.
The provision of reliable and affordable sewage services is just as important to the well
being of small and remote communities as to their city cousins but the cost of
providing these services can be up to 5 times as high in capital cost and twice as high
in operation and maintenance. (Dept of Natural Resources and Mines March 2005).
At the same time these communities are generally the ones that can least afford it and
not only that they generally lack the expertise to manage and operate the hi-tech
solutions that in a few cases have been provided. The traditional solutions can only be
provided with large ongoing subsidies.
It might be thought that this type of problem is a uniquely Australian one but in fact a
similar situation exists in Europe. Not so much remoteness (although there are some)
but in size.
Rural populations in Europe are typically focused in small villages scattered
throughout the landscape, in which household sewage has traditionally received little
or no treatment. As a result of tightening European Union water quality regulations
there has been a growing demand to find inexpensive means of treating sewage from
rural villages prior to discharge. Consequently, there are treatment wetlands operating
in virtually every European country today. Table 1 presents a conservative estimate of
the number of treatment wetland systems in use within a selection of European
countries. (TomHeadley 2005 WETLAND SYSTEMS FOR DECENTRALISED
TREATMENT OF WASTEWATER IN EUROPE)
Table 10.1.1: Approximate number of operational constructed wetland systems in various European
countries (Vymazal pers. comm., 2005).
Country Number of systems
Austria 1400
Czech Republic 170
France 200
Germany 50000
Italy 600
Poland 130
Portugal 140
UK 800
So, what are subsurface flow wetlands and how do they work?
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And work like this
Settled effluent is introduced in the inlet, flows from left to right below the surface and the
clean treated effluent is collected at the outlet well. In principle it is very simple. You dig a
shaped hole in the ground, place a plastic liner in it, add your filter media and reeds and
connect your inlet and outlet pipes. The raw sewage is treated in a septic tank (you can
use your existing ones if you have them) and applied to the inlet end. The treated water
can be used in a land application or (in Europe anyway) discharged to river. It is
important to realise that at all times the water is contained below the surface so human
(and animal) access is not possible so no odours and no mosquito breeding ground. Item 2) the culture and perceptions of the water utilities and large consultancy firms:
To a large extent these are the same group of people. The water utilities rely heavily on the
consultants and vice versa. There is a revolving door for personnel and so as in most large
companies there is premium placed on not rocking the boat with what they see as
innovative ideas. The trend is to increasingly hi-tech approaches with types of technology
that they have worked on all their lives and can readily understand.
They feel uncomfortable with low tech bioremediation techniques because they can not
comprehend that simplicity is the keynote to cost effectiveness and believe that if it does
not have all sorts of bells and whistles it can not work. In turn these groups influence the
local councils. (It takes a bold council to go against the flow because they are even more
resistant to innovation). Such barriers are much less apparent in Europe with wide
support from many institutions including national governments for the principle of
wetland treatment in small communities.
It is going to take a large effort to change this culture.
Item 3) the attitude of the water treatment construction companies:
Increasingly they are becoming another arm of the water utilities and consultancies with
alliances becoming common. Mostly the results of the tender process are pretty well
predetermined and although most tenders allow alternatives to be presented they rarely are.
These companies are in it to make money and the reality of life is that small reed bed
systems are not attractive to them. Most of the cost is made up of materials and off the
shelf items with little labour or machinery costs except for some excavation work.
(Which is what makes the wetland option attractive in the first place).
Realistically they are not going to help.
Item 4) Governments like to control:
An excess of handing power either openly or by stealth to the big end of town means that
they can control.
Item 5) Perceptions of the community:
Many rural communities would like to think that they can receive the same high tech
treatment plants as their city cousins but the reality is they are just not affordable on the
smaller scale. That said, I have found that once the community understands the
operations of a reed bed solution they are very supportive, like the “green” principles and
will get behind a project. 
Item 6) Reed bed proponents
In this country there are very few designers of reed bed systems and even fewer
constructors. The few that there are have been mainly not good at it and not sufficiently
knowledgeable about the science and so have been unable to convince all the other parties
that there is merit in what they are saying.
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Horizontal Subsurface Flow Filter Under Construction
Such devices are cheap to construct, can be constructed by the use of simple farm
machinery, do not require an energy source, can use local materials for the filter media
and can be built and operated by relatively unskilled local labour. The principles are well
understood in Europe, have been applied for decades there and are well documented as
an efficient way of producing a basic secondary treated effluent.
So why are they not widely used in Australia and what is stopping us?
The Barriers:
Item 1) Regulations and standards:
In NSW systems for 10 persons or less are considered single household and require the
use of an accredited tested device. From 11-2500 persons it is a matter for the local council
or water utility. Over 2500 persons the EPA becomes involved.
In Victoria for less than 25 persons accreditation is required. Over 25 persons require an
EPA works authority and licensing. The local council is not involved at all over
25 persons. This then (mostly) becomes the field of the large water utilities.
In Queensland accreditation is required for 20 persons or less and above that the EPA and
either the local council or water utility becomes involved. 
All the states have different definitions of acceptable treated water quality for disposal
and reuse.
Clearly a consistent national approach is required.
Sustainability of Indigenous Communities in Australia
224
10 Wastewater ManagementBargo Motel 2001
Sustainability of Indigenous Communities in Australia
227
10 Wastewater Management
Conclusions
You can not expect the problem to be solved by the big end of town. They have failed in
the past and there is no expectation that they will succeed in the future without a massive
change in attitudes and culture. The problem needs to be placed in the hands of the
community and the small innovators where combined a bit of pragmatism and self help
supported by the local council can surely solve the problem.
Just because subsurface flow wetlands are low tech does not mean that they can not make
the highest standard of treated effluent. The images following are of a subsurface flow
wetland of capacity 1200 persons situated in a large city (Brisbane), open to the public and
producing water to an unrestricted public access use.
Aerial Shot of Seventeen Mile Rocks Riverside Park
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Abstract
This paper is concerned with the relationship between Indigenous mobility
and the sustainability of remote Indigenous communities in Australia.
Indigenous people in remote and rural Australia are frequently moving
between places. Such movement is a key to the maintenance of Indigenous
relationships to places and to kin. This cultural maintenance continues despite
a period of 100 years or more when the government employed strategies to
disrupt traditional Aboriginal social and geographic patterns. Recently there
have been renewed attempts by government to question the sustainability of
remote Indigenous communities based on the economics of remote service
provision. 
Given the widespread reporting of high mobility in the ethnographic and
Indigenous housing literature, and the recent political call to reconsider the
role of small-scale remote Aboriginal settlements, this paper addresses the
need to understand both the role of mobility in sustaining and expressing the
attachment of Indigenous people to their places and kin and the relationship
between mobility and service needs. 
The paper examines case studies of the mobility of two remote Indigenous
communities, Alpurrurulam in the eastern Northern Territory, and Dajarra in
northwest Queensland. The paper outlines the implications of Aboriginal
mobility for service provision in this study region. The paper reveals a policy
challenge to balance the forces for continuity of remote and rural lifestyles,
and those of changes in service needs and supplies. 
Key Words
Indigenous mobility, mobility regions, travel, services, remote settlements. 
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thank Prof. Martin Bell (UQ) and Dr John Taylor (ANU) for commenting on the final research report.In addressing the gaps in the literature both our study, and that of the Tangentyere
Council Research Unit (Foster et al 2005), are part of an emerging third area of research
that sits between the aforementioned categories. Although our study investigated the
demographer’s interest in the ‘change in usual place of residence’ it also pursued a fine
grain understanding of Aboriginal mobility - one that reflected Aboriginal experiences-
smaller intervals of time and space that had not been empirically addressed in the
literature to date. This small-scale pursuit is also a characteristic of the Tangentyere study
(Foster et al 2005). Our project considered various spatial (intra-settlement, intra-regional,
inter-regional) and temporal (short-term, long-term) scales of mobility that involve a
range of settlement types as well as places outside of settlements.4 We examined the extent
of such movements and the causal factors that underlay them. 
A regional approach was taken in order to study the relationships between a major service
centre and outlying communities. Mt Isa and its surrounds were selected because it acts as
a service centre for communities within both north-west Queensland (Dajarra) and the
eastern Northern Territory (Alpurrurulam). In 2001 the estimated Aboriginal populations
of these communities were 163 and 334 respectively.5
The aim of the field survey was to gain both qualitative and quantitative data on
Indigenous mobility. Four categories of people were targeted for survey-based interviews
within each community: (1) household heads, (2) young men, (3) young women, and (4)
service providers. There were five key fields of data to the survey, (1) identity of home
community and country, (2) household characteristics, (3) the movement patterns of
householders and young people, (4) the identity of the householder’s relatives and their
movement patterns, and (5) motivators of mobility. In contrast to the Tangentyere study
(2005:9) our project did not aim to produce an accurate census of the case study
communities, instead the goal was to sample the mobility patterns of these communities.
Whereas the Tangentyere team were able to pursue an accurate census by surveying the
same households four times over a year, our survey was conducted once in each location
and relied on the participant’s memories of their recent travels. (see Memmott et al
2006:11-12, 112-130; Foster et al 2005:2,9.)
Following the collection of information from Dajarra and Alpurrurulam, team members
visited relatives of participants who were living in the regional centre of Mt Isa and the
east coast centre of Townsville. The aim was to gain information regarding community
residents travelling to regional centres from the perspectives of their hosts. A qualitative
understanding of flows and shifts between the two remote settlements and urban centres
was achieved.
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Introduction
Indigenous people in remote and rural Australia are frequently moving between places.
Mobility was and still is key to the maintenance of Indigenous relationships to places,
or country, and to the maintenance of social relationships. A distinct range of socio-
cultural, economical and political factors and aspirations motivate these movements.
There exists a culture of mobility amongst the Indigenous population of Australia. Yet
despite the widespread reporting of high mobility in the ethnographic and housing
literature relatively little is known of the nature of this culture of mobility and in
particular its implications for services. The aim of this paper is to consider the role of
mobility in sustaining and expressing Aboriginal attachments to places and social
relations, as well as the relationship between mobility and service needs. 
The paper draws on case studies of Aboriginal mobility from an AHURI2 funded
research project by Memmott et al (2004, 2006). This project examined the mobility of
the Alpurrurulam community, which is based on a land excision in an eastern Northern
Territory pastoral lease, and the mobility of the Aboriginal community of Dajarra, a
small town in northwest Queensland. For both communities Mt Isa is a regional social
and service centre and the Georgina River is a heartland. According to the ARIA3
classification these places are located in remote and very remote Australia (ABS 2001).
This classification is based on the relative distance an Australian population must
travel to access a full range of services. However, from an Indigenous perspective
remoteness might also be defined as relative distance from one’s homeland or the
ability or ease with which people can access their homeland(s). For the Dajarra and
Alpurrurulam communities and in many other instances this would produce an
inversion of the ARIA classification, that is, parts of Australia that are very remote in
terms of service delivery are often highly accessible in terms of ‘home’ and ‘country’. 
Where relevant, this paper makes comparisons with the Tangentyere Council Research
Unit’s recent study of population and mobility in the Alice Springs Town Camps
(Foster et al 2005). In so doing a goal of this paper is to provide a foundation from
which future projects, such as the Desert Knowledge CRC’s ‘Demand Responsive
Service Delivery for Desert Settlements’, could further explore the tension between
access to services and the maintenance of relationships with country in a manner that
positively reflects the aspirations and service demands of remote Aboriginal
communities. (Memmott et al 2004:8-10; see DK CRC 2006.)
Research Methods
The literature on Indigenous mobility can be grouped into two broad categories: (1)
ethnographic literature concerned with the cultural experience and role of Indigenous
mobility, and (2) demographic literature which is primarily concerned with migration. Most
studies of Indigenous mobility by demographers equate mobility with change in a person’s
usual place of residence. Such studies are usually reliant on the enumeration of the
Australian Bureau of Statistics’ Census and subject to its inaccuracies. Knowledge gaps
remain within both categories of literature (Doohan & Young 1989:20; Taylor & Bell 1996:397;
Martin & Taylor 1996; Taylor & Bell 1999:3, 2004a:6; Martin et al 2002; Foster et al 2005:1, 8).
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2 Australian Housing and Urban Research Institute.
3 Accessibility/Remoteness Index of Australia (see ABS 2001).
3 We gained some understanding of the mobility patterns associated with places ‘out bush’. However, based on our experience in the
study region we know that the survey did not pick up on the full repertoire of places visited to access bush resources or the frequency
of such visits (see Long 2005). Most mobility studies seem to overlook such mobility despite the fact that the customary economy is
critical to any assessment of the sustainability of remote communities.
4 Local organizations report much higher populations. Steve Long reported such discrepancies in the Dajarra population estimates in
1997 (in Memmott et al 1997:25-26) when the Aboriginal organization and health clinic in Dajarra placed the Indigenous population at
around 300 whereas the ABS recorded an Indigenous population of 154 in 1991 and 171 in 1996. Other categories of motivators for travel in descending order of importance as scored by the
survey participants, were sporting events and recreation, hunting and bush resources,
shopping, employment participation, visiting traditional country and obtaining health related
services. The Tangentyere survey found similar reasons for mobility (Foster et al 2005:38).
The Mobility Region
The literature indicates that much of the Australian Aboriginal population, particularly in
rural and remote areas, can be categorized into contemporary regional groupings, each
usually associated with a regional centre and a mobility region. However we found that the
mobility region cannot be simply modelled as a discrete bounded area in which the members
of all constituent communities share a common pattern of spatial circulation. Rather there
appears to be an inner region of common movement including the regional centre, but with
the movement patterns of individual communities varying, dependent on their unique
history of past migration and particular cultural and socio-economic linkages, some of which
extend into surrounding regions.
Such centrifugal movements make it difficult to define any clear outer boundary to the
mobility region, yet a range of factors provide a sense of integrity to the region when viewed
from its centre. These factors include proximity to, identitification with and ongoing usage of
traditional homelands or country; the shared perception of the Georgina River as ‘heartland’
country; traditional forms of socio-economic interaction between local language or tribal
groups manifested in ongoing regional marriage endogamy; shared social histories of being
reared in home communities and ongoing attachment to them; the resultant network of kin in
the region who provide both a social reason for visitation and hosted venues for visitors; and
the powerful attraction of the regional centre both in terms of its social networks and its
recreational opportunities. Mt Isa is a centre for a number of mobility regions including that
of the Dajarra and Alpurrurulam communities and other mobility regions such as the
mobility region of ‘the Gulf’ communities such as Doomadgee, Mornington Island and
Burketown (southern Gulf of Carpentaria). Similarly the Tangentyere study identified the role
of Alice Springs as a centre for a number of mobility regions (Foster et al 2005:5, 31; see also
Taylor 2002:10, 11).
Findings on Migration
We make a clear distinction between migration in the sense of settling down in a new home
and temporary visitation. This study indicates that in contrast to any literature findings or
arguments that indicate a trend of migration to the east coast, most of the Aboriginal
population in the current study region remained within the region where they were reared up
and where their traditional country is situated (Taylor & Bell 1999:28; Memmott et al 2004:26-30).
It is clear that while people regularly move, their movements are for the most part confined to
within this mobility region or cultural region. 
There was evidence of a pattern of migration to the regional centre of Mt Isa, being a
generation or two in depth. There was a similar pattern of migration in the recent history of
the Alice Springs town camps (Foster et al 2005:4-7). Our study found a minor pattern of
migration outside of the region to more distant places (specifically Townsville), but the
numbers involved appeared small. Similarly the Tangentyere study found that those people
who had moved from town camp households had remained in the region - they had either
gone to other town camps or other housing options in Alice Springs or to the surrounding
and outlying language group areas of central Australia (Foster et al 2006:31).
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Mobility Patterns 
Temporary Visitation
A strong pattern of mobility that emerged in the study was a frequent travel to visit places
within the region for relatively short periods of time. During such visits, people mostly relied
on relatives for accommodation or they camped.6 The most common period of visitation was
two to three days or less and most visits were for less than one month. The highest frequency
of visitation reported to one place was an average of 39 trips per year per visitor by
Alpurrurulam men to Mt Isa. At any point in time it seems that around a third of the
households in Alpurrurulam, Dajarra and Mt Isa are likely to have visitors. The Tangentyere
study also found around 30% of the town camp population were visitors and that visits were
also mostly short term (Foster et al 2005:16, 19, 21, 30,44).
Temporal Influences Over Mobility
The pattern of mobility is associated with a calendar of annual Indigenous social, economic
and regional events. In particular the calendar of regional sporting events triggers mobility
and provides significant social events and times of recreation, which also contribute to the
regional economy. Mobility patterns are also influenced by the timing of work, school, and
holidays. It is noteworthy that our survey, the recent Tangentyere survey and the 2001 ABS
census of discrete central Australian communities, were all timed to avoid known periods of
high mobility within this calendar such as Christmas and Easter breaks, regional sporting
carnivals, shows, and periods of ceremonial activity (the latter can also be a period of
restricted mobility). (Foster et al 2005:11,14, 18; Sanders 2002:78; Peterson 2004.)7
Mobility patterns are also influenced by seasonal climatic events. Firstly, seasonal events
determine the availability of bush resources and thus the movements of people to hunt and
collect bush foods.8 Secondly, seasonal rain prohibits or restricts mobility. For example, due to
poor roads the Alpurrurulam community has to plan for access to services during ‘the wet’
season, a matter made critical by the absence of a sealed surface to the local airstrip. 
Motivators for Travel 
The findings of this survey support earlier findings from the Indigenous mobility literature -
kinship is the great driving force of Aboriginal mobility.9 Kinship and social interaction
(including funerals) was the most common reason given for travel (Memmott et al 2006:93).
Similarly the Tangentyere survey found that ‘family visits’ were the most common reason
for households to receive visitors (Foster et al 2005:38). Much mobility can be defined as a
social process geared simultaneously towards the enjoyment of social interaction, the
maintenance of social relationships and the maintenance of social identity. Thus when
people visit family and friends they are not merely taking part in an enjoyable social
occasion, but they are also reinforcing reciprocal ties and obligations, all of which are
essential parts of their social fabric (see Foster et al 2005:35). Kinship is maintained through
mobility, kinship makes mobility possible, kinship supports mobility, and kinship
contributes to the definition of mobility regions. 
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6 The rate of camping responses in the survey reflected the significant rate of visitation to bush locations such as the Georgina River
and visitation to events in small bush communities such as Urandangi. In this region people usually camp with family or in clusters of
family groups thus when people travel they mostly ‘stay’ with relatives.
7 Avoiding these ‘spikes’ or ‘peaks’ in mobility means that such mobility may be poorly understood. Further research is required to
determine the nature of Aboriginal mobility during these peak periods.
8 For example, as this paper was written in mid-May 2006 one of the authors (Long) received reports of an increase in the number of
trips to the Georgina River from Dajarra as fish were ‘on the bite’ following recent rainfall.
9 Aboriginal kinship is defined by blood ties, marriage, and through a classificatory system of relationships which extends the range of
kin to many others in the wider society.Some Aboriginal households in the regional centre (Mt Isa) play a critical regional role,
acting as a base for relatives from outlying communities (particularly given the lengthy
waiting times for rental housing). For example, a succession of nieces, nephews and
grandchildren come to stay once it is their time to attend high school. Future houses
and renovations in the regional centre should be designed to accommodate such 
semi-permanent migration of relatives.
Given the high frequency of visitation to regional centres such as Mt Isa to access
services, there is an ongoing need to ensure adequate availability of temporary forms
of accommodation, such as hostels or community-owned houses. There is a particular
need for accommodation options for families visiting relatives who are in hospital as
well as for those who need to make medical appointments in town. The Tangentyere
study similarly illustrated a significant need for additional short-term accommodation
options in Alice Springs (Foster et al 2005:44).
A related set of policy issues apply to the secondary school experience. To attend high
school, students throughout the study region must move to the regional centre of
Mt Isa, or right outside their normal mobility region to more distant centres. Such
moves are difficult for young people and it is often the first time in their lives they are
separated from their families, community and their regular patterns of mobility. As a
result, in some instances, entire households migrate to ensure access to high school.
Transition programs that aim to help to prepare year seven students for their first year
at high school have merit (eg visiting high school locations, experiencing the daily
activities, attending a school camp, and visits to alternative Colleges). A related policy
aspect is the range of specialized services offered to ensure Aboriginal boarding
students are given culturally appropriate support, guidance and encouragement
(carers, tutors, extended family involvement, transport assistance, family visits,
parental liaison, accommodation for visiting kin). 
Decentralized Regional Service Delivery
While some services will only be economically viable if they are operated from a
regional centre, there may be others, or elements of services, that could be
decentralised, or that will be most effective if they remain decentralised. Better
electronic and telephone communication facilities have assisted with decentralization
and regionalisation of services. Comparatively recent regional expansion and
sophistication of the Community Development Employment Program (CDEP)
administration provides more flexibility for mobile workers across this study region
eg by allowing transfers of CDEP positions between communities, increased incomes
and travel for CDEP work. This is further facilitated via the decentralization of
Centrelink through its agency system in small communities, together with the
acculturation of electronic banking amongst remote Aboriginal people. Thus policy has
the task of maintaining a balance between locally sustaining the service requirements
of outlying communities and rationalizing the appropriate aspects of service provision
in the regional centre.
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Service and Policy Implications of Mobility
Decision-making on public expenditure that encourages or discourages mobility, and
whether it responds to Aboriginal mobility preferences, is a contentious policy issue as
indicated by the human geographers Taylor and Bell:
…a tension is evident between the strength afforded to government and developmental agency
in directing or enabling migration flows…and the primacy and continuity of Indigenous
culture in giving expression to mobility outcomes... (Taylor & Bell 2004a:8.)
Our survey highlights the need for policy to be developed on the basis of localised
movements within a region and a strong relationship between the regional centre and
outlying communities. Aboriginal mobility regions should be seen as the basis for service
delivery (see Young & Doohan 1989:217). Service maintenance and development is
required both in the regional centre and in outlying communities, albeit in both
centralized and decentralized forms. Ten areas of service provision were found to be of
high relevance to Aboriginal people in the study region and these services were strongly
intertwined with the pattern of mobility:10 (1) recreation and sports, (2) shopping and
store services, (3) employment, training and social security, (4) visiting traditional country,
(5) health services, (6) education services, (7) police, court and correctional services,
(8) housing and accommodation services, (9) aged care and funerals, (10) transport and
road services.
Effective Centralization of Services
The survey data clearly indicated that Mt Isa was the place most commonly and frequently
visited by Dajarra and Alpurrurulam householders. The data indicated that the forty-seven
household survey participants from Dajarra and Alpurrurulam made a total of
approximately 1000 visits to Mt Isa between them over one year. Most visits to Mt Isa were of
a short duration - people often attended to do their business in Mt Isa and then returned
home. The Tangentyere report suggests that a similar pattern of short-term mobility occurs
between outlying communities and Alice Springs (Foster et al 2005:19, 36, 38). Shopping was
given as the single most common reason for visiting Mt Isa, followed by visiting family and
friends in the case of Dajarra people, and sports and funerals in the case of Alpurrurulam
people. Mt Isa is clearly an important socio-economic centre for the mobility region.
A major policy implication of the identified migrations to Mt Isa is the lack of readily
available housing (public and private sector rentals and home ownership). The Tangentyere
report suggests that there are similar housing issues in Alice Springs (Foster et al 2005:44).
However, in our study relatively few instances were recorded of people who travelled to the
regional centre of Mt Isa to access rental housing or housing services. Whereas the Mt Isa
participants did indicate that they received visitors who were waiting to get a house in
Mt Isa, it seems that such people were travelling to Mt Isa largely for other reasons (health,
education) then accessing housing options. This suggests that housing need is a product of
mobility not a trigger for mobility. By contrast, the Tangentyere survey found that housing
was the second highest reason why Alice Springs Town Camp households had received
visitors from outlying communities (Foster et al 2005:38).
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10 Findings on policy implications for each of these service areas are outlined in the full report (Memmott et al 2006:94-108).Indigenous cultural groups of Australia). This may involve attributes such as well-sized,
positioned and perhaps screened verandah spaces; adequately sized living spaces that can be
used to accommodate temporary campers; detached shade structures that can accommodate
visitors; well designed wet areas; additional showers13 and toilets; appropriately sized
rainwater tanks; and well-designed external living environments to accommodate externally-
oriented patterns of domiciliary behaviour (including outdoor sleeping). As large households
can contribute to higher energy consumption greater consideration of alternative energy
sources and the design of houses that maximise passive heating and cooling are strongly
recommended (see also Memmott & Chambers 2003; Foster et al 2005:37). 
Cross-border Discontinuities
State borders can cut across Aboriginal mobility regions. Different State and Territory policies
can result in discontinuities and inequities of services and hardship for Aboriginal people.
Once again, regional coordination that draws upon cross-government partnerships is desirable.
For example this study found service discontinuities in the current study region as a result of
its straddling two State justice, police and correctional systems with dissimilar policies. Given
the ongoing rates of Indigenous deaths in custody, the transportation of offenders long
distances to courts and prisons away from their home communities and kin from whom they
can gain a level of support, has significant policy implications. Thus Queensland has an
integrated policy whereby a system of community service projects are maintained in most
towns and communities, which allows those with minor offences to return to their home
communities. It would be advantageous if cross-jurisdictional policy could facilitate the
extension of this scheme into the Northern Territory so as to include Alpurrurulam. Similar
issues pertain to other parts of Australia where Aboriginal cultural regions straddle State
boundaries, e.g. the Anangu Pitjantjantjara Aboriginal cultural region on the borders between
Western Australia, South Australia and the Northern Territory.
The Interconnectedness of Policy Issues
The policies of different government agencies, and service providers, which can effect or
generate mobility patterns, can be intertwined in unexpected and complex ways. For example,
significant rates of mobility occurred in the study region for the purpose of attending and
participating in sport events. Considering the poor overall status of Indigenous health,
preventative health measures could consist of health services encouraging, supporting and
sponsoring male and female junior and senior sports activities and active recreation. Another
policy implication is the economic benefits of regional sports and recreation, for example the
acquisition of pastoral skills through rodeos and horse races.14 Nevertheless there were found
to be minimal sport and recreational services and facilities being provided in Dajarra and
Alpurrurulam at the time of the survey.
Thus a holistic understanding of the relationship between mobility and a particular policy and
service area is required. Mobility and health is not just about the travel required to access
centralised health services in the regional centre, and the nature of decentralised health
services in an outlying community, or the size of the mobile service population. It is also about
the relationship between mobility and the sustainability of healthy living practices – sport,
access to bush tucker, and visits to country. It is also about the negative health implications
that may arise from mobility and measures to mitigate them (e.g. measures to reduce injury
and deaths related to transport accidents).
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Servicing Mobile People
As people are regularly on the move within the region, local community agencies provide
a significant proportion of their services to non-permanent residents. For example, both
the Dajarra and Alpurrurulam health clinics were experiencing annual consultation loads
of over 5,500 persons, mostly Aboriginal. The workload arising from non-residents,
visitors and other irregular users may be as high as that arising from local residents.
A critical health policy issue was the strategic balance of bringing specialists to small
communities for regular consultation sessions, versus the logistic problems of transporting
needy patients to Mt Isa to meet specialist appointments there. Health services noted a
degree of failure by people from remote communities to attend hospital appointments in
regional centres and attributed this to a preference to remain with families in their home
communities. This highlights the need for services to be designed to meet a ‘service
population’ and not an ‘in-residence population’ or base population. The Tangentyere
study estimated the service population in the Alice Springs Town Camps to be 30-40%
greater than the base population (Foster et al 2005:44).11
Another important area of visitor impact occurs in the housing sector. Regular household
sizes in Dajarra and Alpurrurulam, despite being large, increased further at times due to
short-term visitation by kin, thus placing further pressure on architectural performance
(plumbing, waste disposal, energy needs). When the householders themselves travelled
away from Dajarra and Alpurrurulam during the year prior to the survey, it was found
the respondents often stayed with family members. In both communities most houses
were three bedrooms or less. A significant policy issue was that small houses with high
household numbers and a high turnover in visitors are likely to require more frequent
maintenance than would otherwise be the case due to the natural wear and tear associated
with high use by a large household. In the Tangentyere study, damage to property was
identified by householders as one of the ‘bad things’ associated with visitors (Foster et al
2005; 37). The nature of the daily use of houses by different social groups and the daily
fluctuations in household size and composition were not recorded in our survey or the
Tangentyere survey. However, a significant insight to the potential magnitude of the flow
of people through a household is Musharbash’s (2003) study of women’s camps (jilimi) in
Yuendemu. Musharbash (2003:122-138) mapped the sleeping arrangements of a house and
yard based jilimi for 221 nights over a 467 day period. A significant finding of this
mapping was that more than 160 different individuals slept in the jilimi during those
221 nights. There is thus a strong requirement for the ongoing and adequate funding of
regular housing and infrastructure maintenance regimes. This is a significant issue facing
community housing organizations and State and Territory housing agencies. It is a
significant issue that must be considered by proponents of home ownership in remote
communities and in the design of home ownership schemes (see Moran et al 2002).
The pressure on housing stock and household numbers could be reduced by a substantial
funding increase that addresses the deficit in housing supply. Future houses and
renovations to housing in remote centres should be designed to accommodate preferred
household size(s) and composition(s) and to facilitate the visitation of kin.12 In some
instance this may mean the need for larger houses with more bedrooms. However
whether houses are large or small they must be designed so that visitors can be
accommodated in a culturally appropriate manner (this is likely to vary across the diverse
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11 See also Young & Doohan 1989:220; Martin & Taylor 1996:18,20-21,28; Memmott et al 2004:37.
12 Further research is required to determine whether Indigenous families wish to live in small households or in large extended family
households. 
13 In a house with 15 occupants and one shower it could take 2.5 hours or longer for the whole household to shower.
14 It was found there is popular community support to maintain regional sporting events despite increases in event costs (particularly
public liability insurance and the cost of travel to sport events for individuals and teams).displaced people to some extent from their traditional countries, despite greater freedom
and capacity to travel, and despite the contemporary opportunities for migration to
coastal and capital cities. Attachment to place and community prevail, irrespective of a
history of changing government policies. There appears to be no reason to expect that
these attachments will change in the foreseeable future. A key characteristic of an
Aboriginal culture of mobility is that it sustains relationships with places and it sustains
social relationships and in turn social relationships sustain mobility. This Aboriginal
culture of mobility is also characterised by marked inter-and intra-community mobility with
circular movements within a ‘mobility region’. The distribution of an individual’s kin
within the region generates a ‘beat’ – a set of places that he or she can visit and expect to
obtain hospitality and economic support if necessary, and in which a person will most
likely find their spouse. Nevertheless, Aboriginal people continue to travel very frequently
to participate in such mainstream services as shopping, sporting events, education, health
services and employment. Yet it is often Aboriginal social relationships that make access to
these services possible; this was illustrated by the role of households in regional centres
(Mt Isa & Alice Springs) in providing support to family members travelling from outlying
communities. 
Residential mobility in this part of Aboriginal Australia thus involves conceptualizing 'the
community' as a regional network of kin and settlement centres, and with individuals
constantly in mobility. In the authors’ view, policy, services and economic development
should be shaped around this reality. The challenge for communities and services is the
maintenance of a balance between meeting the local service demands of outlying
communities and sustaining access to centralised services in a manner that reflects the
desires of Aboriginal people to sustain social relationships and relationships with country
(see Taylor & Bell 2004b:17). A fuller understanding of the mobility patterns of remote
Indigenous communities in Australia will arise from further comparative studies of other
regional service centres such as Thursday Island, Cairns, Darwin, Ceduna, Port Hedland,
Broome and their outlying communities. 
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The Significance of Transport and Improved Road Services
If certain desired services are not decentralized, Aboriginal people are likely to continue
to travel to seek them. Thus both the Dajarra and Alpurrurulam residents make regular
visitation to Mt Isa as their regional service centre. The Dajarra householders, men and
women who were surveyed made 27, 12 and 7 trips to Mt Isa respectively per year per
visitor, whereas the Alpurrurulam householders, men and women made 26, 39 and
32 trips respectively, per year per visitor. It is also likely that Aboriginal people will
continue to travel frequently to sustain social relationships and relationships with country.
Such high mobility has implications for the safety and economy of vehicular travel and
the condition of roads. The Tangentyere study argued that mobility can be dangerous and
destructive citing high rates of road fatalities in Central Australia and significant rates of
Aboriginal incarceration for traffic offences (Foster et al 2005:45; see Pleshet 2006).15
Alpurrurulam experienced major difficulties with the transportation of both medical
patients and bio samples in the wet season due to its unsealed access roads and airstrip
(the airstrip was unsealed at the time of the field studies however a sealed airstrip has
since been constructed). This in turn placed increased pressure and cost on the Mt Isa
(and Townsville) hospital due to patients waiting longer than necessary to return home.
The inability of the Flying Doctor to make emergency landings at Alpurrurulam in the wet
could have fatal consequences.
Conclusion 
Recent attempts to question the sustainability of remote Indigenous communities solely
on simplistic economic grounds (see Windschuttle 2006), often coupled with calls to
enforce migrations to centralised service centres, are not new. In 1901, A. Meston the
Southern and Central Protector of Aboriginals advised the Queensland Government to
discontinue services provided to Aboriginal people in western Queensland:
Where it is absolutely imperative to supply rations to destitute Western Blacks, I would earnestly
advise that these people be marched to the nearest Railway Station and sent to one of the Reserves
where the cost of feeding has been reduced to a minimum and they can have some occupation and
live healthy and decent lives. Feeding them in their western environment means actually
encouraging their degradation and is in all ways most unsatisfactory. (Meston 1901.)16
Meston never succeeded in his great exile of Aboriginal people from Northwest
Queensland. Instead the Aboriginal population of the Queensland/Territory border region
has maintained attachments to place and to kin through mobility, and they have provided
a valuable, mobile labour pool that has been critical to the development and economic
success of the remote pastoral industry. (Long 2005:132-134.)
This study has found that the Aboriginal people of Dajarra, Alpurrurulam and Mt Isa,
although exceptionally mobile by Australian mainstream standards, are for the most,
relatively stable in their customary attachment to their home community, local bush
country and their cultural region (or mobility region). This is despite the hardships of
living in remote semi-arid locations, despite the past eras of forced migration that have
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15 Long (2005:296-306) provides an account of the tension between Aboriginal desires to attend a significant regional social event in
Northwest Queensland – the Urandangi rodeo- and the policing of Aboriginal vehicles travelling there.
16 Meston wanted to ‘march’ Aboriginal people 600 kilometres to the nearest railhead as he considered transport by horse drawn coaches
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Abstract
The paper summarises the lessons learned, the responses of various
Indigenous stakeholders and possible opportunities for Indigenous
involvement, identified during a research project conducted for the Western
Australian Department of Industry and Resources. Its aim was to investigate
the utility of sustainability assessment for establishing Strategic Industrial
Areas (SIAs) in Western Australia. This led to analysing the requirements,
issues and preferred approaches of a broad range of stakeholders including
Indigenous communities. The project considered establishing a more proactive
approach to industry siting and management, which provides an opportunity
for local communities including Indigenous people to have a more proactive
economic engagement with industry with potential to create long-term
economic benefit.
The history of industrial siting in Western Australia is that most heavy
industrial areas have developed initially in response to specific industry
proposals. The planning and approvals system largely reacts to individual
proponent proposals, rather than proactively planning SIAs with incentives
for industry to locate in them. For Indigenous communities, there is much
more at stake than simply maintaining and protecting sites and traditions.
As part of a SIA planning and implementation process there are genuine
opportunities for communities to respond to health, housing, education,
employment and skill development needs.
Key Words
Development; planning; Western Australia.Sustainability Assessment and Participation
Sustainability assessment of complex and strategic projects, including strategic industrial
sites, is an emerging area of sustainability (Newman, 2006) and is also an approach
adopted in Western Australia’s State Sustainability Strategy (GWA, 2003). 
The use of the term “sustainability assessment” in the academic literature covers a wide
range of different processes (Pope et al., 2005) and according to Sadler (1999) is often seen
as an extension or the next generation of environmental assessment. Other related terms,
such as integrated sustainability appraisal (Eggenberger and Partidario, 2000), sustainability
assurance (Sadler, 1999) and integrated impact assessment (Sheate et al., 2003), emphasise
the need to integrate economic and social considerations together with environmental
aspects in order to leave long-term economic, environmental and social benefit to
communities and regions where development occurs. The onerous goal of being
anticipative and forward looking when it comes to projects of significant importance can
only be achieved if policy and decision makers are able to consciously and publicly
specify as well as use sustainability principles, objectives and criteria to justify options
(Gibson, 2005). The Western Australian Government has embarked on a path of putting in
place a process that can potentially help establish strategic industrial sites based on
sustainability assessment.
A major criticism of environmental impact assessment (EIA) driven integrated assessment
is that it tends to be reactive, applied at a late stage of decision-making, based around a
specific proposal, rarely exploring alternatives or cumulative impacts (Dalal-Clayton and
Sadler, 1999; Dovers 2002). It also lacks the breadth of scope to consider social, cultural
and economic matters in an integrated and holistic fashion. On the other hand, if properly
adopted the concept of sustainability encourages pro-active positive endeavours towards
making things better, both in the short and long term. According to Newman (2006),
sustainability assessment brings positive changes and a sense of hope for the future as it is
linked to a broader strategic vision. 
By their nature, the majority of resource based and strategic industrial developments in
Western Australia are occurring within regional and remote areas. Communities there,
and Indigenous communities in particular, should be able to participate with their vision
and aspirations for the future, as they are keen to see any developments better designed to
leave a positive long-term beneficial legacy. According to Newman (2006), one of the
methodological questions that need to be addressed in the process of sustainability
assessment is how to incorporate agency considerations, including government and
industry, and public participation into this assessment so that a sense of the critical issues
can be determined (Newman 2006).
If the right procedures are put into place, sustainability assessment can act as a tool or a
vehicle for creating a space that brings together all stakeholders, including government
agencies, industry representatives, non-government organisations and the broader local
community. It can encourage participation and pro-active behaviour from groups in
society that are traditionally marginalised or left unheard. Inclusiveness and open
dialogue are a powerful way to create the strategic vision for the future and in defining
the critical issues that help achieve such a vision.
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Introduction
Western Australia has experienced considerable growth in the number of industrial and
resource projects in recent years. At the same time, statutory standards relating to
environmental impact, natural resource management, Native Title, Indigenous and
European heritage have become more rigorous and arguably more difficult to comply
with. This juxtaposition of accelerated industrial development and the need for it to
occur in a more sustainable way is placing increasing pressure on the Western
Australian Government to look for a more efficient way of organising land use and
project approvals within the State. This is particularly true outside the metropolitan
areas. Industry parks, estates and strategic and heavy industrial areas have been a
feature of the Western Australian industry and resource development sector and of the
industry and regional planning system for a number of years.. Examples include the
Boodarie Industrial Estate (Port Hedland, Pilbara), the Burrup Industrial Estate
(Pilbara), Kemerton Industrial Park (Bunbury), the Kwinana/East Rockingham
Industrial Estate (Perth), the Mungari Industrial Estate (Kalgoorlie, Goldfields-
Esperance), the Narngulu Industrial Estate (Geraldton, Mid West), Onslow Strategic
Industrial Area (Pilbara) and the Oakajee Industrial Estate (Geraldton, Mid West). 
However, the existing planning, industry and resource development system arguably
adopts a too limited approach to sustainability assessment. It also suffers from the fact
that it is insufficiently proactive in developing ‘project ready’ areas and sites with a
level of pre-approval for projects which locate in them. The establishment of SIAs,
based on an enhanced sustainability assessment process and a high-level of pre-
approval should bring positive long term benefits to all stakeholders involved and
enhance both the quality and efficiency of the approvals process, while giving
proponents greater certainty that their project will proceed predictably.
The paper offers an appraisal of the issues that arise and need to be addressed when
seeking to select, design and manage industrial sites in keeping with Indigenous
community needs and concerns. It also suggests that this process should be integrated
with the needs of other stakeholders to produce a SIA that can deliver positive long-
term social, economic and environmental benefits to local communities and to
Australians more generally. The paper provides a policy approach as a way of assisting
other parties working to improve Indigenous outcomes in Western Australia and
Australia. As a result of these widespread consultations, it recommends a range of
policies that can improve the current industry area siting and project approvals system.
In particular, it argues that consultation with Indigenous stakeholders and Indigenous
involvement should be major components in shaping the procedures for sustainability
assessment for strategic industry development adopted by the Western Australian
Government.
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compared to the existing government policies:
• the approach adopted by policy and decision makers should be proactive in relation to
a vision for industry development within the State and its various regions;
• it should allow for assessment of alternative options for industry development in an
integrated way;
• it should encourage the participation of all stakeholders and in so doing, reduce the
level of risk and uncertainty about the future.
Indigenous Views of the Current Western Australian Industry
Development Process
The broader consultation with Indigenous representatives outlined a large list of
difficulties experienced under the current Western Australian industry development
process, namely:
• Departments and Indigenous representative bodies are under-resourced causing most
of the current drag on the process. It is also difficult to hire additional people due to
large salary requirements and heavy demands for people by industry;
• Industry proponents often approach Indigenous consultation late in the process and in
an ad hoc manner;
• The Department of Indigenous Affairs and representatives of Indigenous communities
and people are often left out until after the design stage of many projects when it is
more difficult to make a contribution or encourage change;
• The current system works, albeit slowly. Any changes should preserve or enhance the
current quality of outcomes for Indigenous communities.
Against this background, it is important that any new proposed approach is applied in a
way that allows for the above concerns to be reduced and Indigenous people to have a
proactive part in the process of establishing a SIA from the start. 
Potential Benefits to Indigenous Stakeholders from a New
Approach
Any new approach to the establishment of strategic industrial areas and encouraging
industry within them should be informed on the one hand by research and international
experience (eg Gibson, 2005) but on the other should be strongly shaped by the Western
Australian reality and the vision for industry development within the State expressed by
the stakeholders. There should be a sustainability assessment process put in place which
should allow for site selection as well as decisions on the location of particular industry
projects. In keeping with a holistic and sustainable approach, a SIA should contain an
ongoing management process and structure which should provide opportunities for
proactive, continuous and meaningful involvement of Indigenous representatives and
communities. For example, this could be achieved through Sustainability Assurance Plans
which would be in a position to resolve inter-industry issues, address community matters
and ensure appropriate continuous development of the SIA. Considerations to be taken
into account in developing a Sustainability Assurance Plan for SIAs are listed in Box 1.
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The remainder of the paper explores the issues of stakeholder participation, including
Indigenous participation, in sustainability assessment of strategic industrial areas in
Western Australia. The issues, findings and recommendations presented here result from a
number of consultations and workshops held between March and June 2006 as part of an
attempt to develop a methodology that promotes sustainability assessment when it comes
to the establishment or recognition of SIAs. 
Meetings and workshops were undertaken with a broad range of stakeholders including: 
• Non-Government Civil Society Organisations
• Government Departments – State and Federal
• Indigenous community organisations and representative groups
• Environmental stakeholders
• Industry bodies and stakeholders
• Social stakeholders.
In terms of Indigenous stakeholders, meetings or consultations were held with Western
Australian Land Councils, and officers from the Western Australian Department of
Indigenous Affairs (DIA), the Office of Native Title and the Australian Government
Department of Families, Community Services and Indigenous Affairs (FaCSIA), including
its Office of Indigenous Policy Coordination (OIPC). 
Most stakeholders invited to participate were able to do so, and a sufficiently
representative outline of the Indigenous perspective on the issues was put together.
Written submissions and comments were also sought and provided, and a general
stakeholder workshop was held which brought to the same venue at the same time
representatives from all groups.
Problems with Current Industrial Areas
Much of the difficulty in relation to the development of strategic industrial areas in
Western Australia, such as Kwinana or the Burrup Industrial Estates, arises because the
system largely reacts to individual proponent proposals, rather than proactively planning
SIAs with incentives for industry to locate in them. The primary considerations have been
driven by engineering requirements, and particularly access to deep water. Social,
economic and environmental matters have been dealt with in response to each individual
project proposal. For Indigenous communities in a region where a SIA is located, there is
much more at stake than simply maintaining and protecting sites and traditions. As part
of a SIA planning and implementation process there are genuine opportunities for
communities to respond to health, housing, education, employment and skill
development needs.
Sustainability assessment for major industrial projects has been trialled by industry in
Western Australia (see for example the description of the Gorgon gas development by
Pope et al., 2005). However, the State Government is yet to adopt an effective process for
sustainability assessment of SIAs that can be made attractive for multiple heavy industries
to locate in while providing the positive benefits to all other stakeholders, including
Sustainability of Indigenous Communities in Australia
250
12 Minerals and Industrypossible to conceptualise its benefits for Indigenous stakeholders. It is clear, however, that
it in addition to providing a much better match to the existing research literature and
theoretical recommendations, it should represent a practical way of adopting
sustainability assessment, including reacting early to the concerns of Indigenous
representatives. The following is a perceived list of advantages that such a new approach
can deliver:
• The sustainability assessment approach taken to strategic planning to ensure that SIAs
sites are appropriate from an Indigenous perspective;
• No SIA processes are begun until clear demand can be projected either from an initial
project or several proponents, thus blending the benefits of planning with the logic of
the market;
• Where a SIA is near a long-term population centre, the proposed approach should offer
more comprehensive, robust and long term community capacity building programs.
This arrangement should last beyond the life of a single industry project because the
programs would be coordinated by the SIA and only funded/supported by individual
proponents locating there (as opposed to being managed by individual proponents);
• The goal of producing net regional social, environmental and economic benefit from
the SIA’s industrial and other regional programs should target Indigenous
communities, in particular, as they are often the most in need of assistance and offer
the greatest return on such investments;
• Indigenous communities should be given a permanent voice in the management of the
SIA to ensure that changing conditions and needs are always addressed in an
Indigenous context;
• A clear and long term development rationale tied to traditional industrial development
could present the opportunity for Indigenous communities to empower themselves
economically if they choose, while offering the chance to educate the non-Indigenous
population about the history of the area where they are working and living.
Indigenous Involvement in the Development of a New Approach
Through direct communications and interactions with the Indigenous stakeholders, it is
important that any new approach is discussed and supported by Indigenous stakeholders.
For example, during our consultation process we were able to obtain an initial Indigenous
response. The overall positive and welcoming reaction was also supported by words of
advice and wisdom which are summarised below:
• Consult early with representative and government organisations to identify Heritage
and Native Title considerations;
• Avoid raising false expectations within communities by only initiating the approach
when there is sufficient demand for a SIA:
- Community Elders’ time is limited;
- Consultation fatigue can result if the SIA takes too long to begin delivering benefits.
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Box 1 - Suggested Sustainability Assurance Plan Considerations
• Proposed SIA scale design, and industry mix
• Infrastructure needs, impacts and opportunities
- Port, transportation, pipelines, urban facilities, light industry, service industry, water
provision, water management, waste management, power and communications
• Employment and training needs, impacts and opportunities
- Regional Indigenous and non-Indigenous
• Tourism needs, impacts and opportunities
• Other economic needs, impacts and opportunities
- Regional and State
• Local government administrative needs, impacts and opportunities
- Revenue/service improvement opportunities and resource/capacity demands;
• Commonwealth government needs, impacts and opportunities
- Statutory and other
• Other strategic needs, impacts and opportunities
• Ecological needs, impacts and opportunities
- Flora, fauna, soil, air, surface/ground water, coastal, cumulative impacts, indirect
impacts on health and the ecosystem
• Statutory and community-driven
• Statutory Native Title needs, impacts and opportunities
• Aboriginal Heritage needs, impacts and opportunities
• Health considerations needs, impacts and opportunities
- Public health infrastructure
- Health services
• Education facilities needs, impacts and opportunities
- Primary, secondary, tertiary
• Community services needs, impacts and opportunities
• Housing needs, impacts and opportunities
• Sport and Recreational needs, impacts and opportunities
• Other social and cultural needs, impacts and opportunities
- Indigenous
- Non-indigenous
• SIA Governance Plan – sets out how Sustainability Assurance Plan needs to be met by
projectsAlthough the scope of the establishment of strategic industrial areas through
sustainability assessment is relatively narrow and relating only to heavy strategic
industrial developments, if the anticipated benefits for Indigenous people prove to be
correct then there is the potential for this approach to become a clear strategy for the State
Government to guide development towards sustainability at an accelerated pace. This will
require resolution of Native Title throughout the State and a multicultural context with
robust Indigenous involvement in all aspects of development.
On a site specific level, such a new approach should also offer a way to reduce the volume
of consultation, while increasing the value of the consultation sought. It should reduce the
burden upon local Community Elders, while ensuring that they have every opportunity to
guide the development of a SIA and contribute their vision for the region.
Industrial zones tend to be longer lived than individual industries located in them. Any
new proposed approach should incorporate structures that will allow the benefits to be
equally long-lived, thus allowing Indigenous communities involved to plan for the long-
term. The most significant outcome could be a more proactive involvement of Indigenous
people with industry in their areas with potential to create long term economic benefit for
Indigenous communities.
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• Declare the types of industry planned for the SIA in order to make it possible for
Heritage surveys to proceed:
- Heritage sites are vulnerable to environmental impacts on an entire catchment, thus
requiring the Environmental Protection Act to be applied to an anticipated mix and
volume of pollutants. This necessitates the declaring of the types of industry expected.
• Native Title can be accommodated on an interim basis through a Memorandum of
Understanding with local Indigenous groups, which can then be formalised through an
Indigenous Land Use Agreement (ILUA) as Native Title is legally determined:
- Where Native Title is already legally determined an ILUA can be negotiated directly.
• Indigenous representative bodies and/or local Indigenous groups should be funded to
participate on a SIA sustainability oversight or management board to ensure that new
issues can be addressed as they arise;
• A robust Indigenous employment, employment skills and life skills programs should
be developed as part of the SIA Sustainability Assurance Plan under the guidance of
local Indigenous leaders;
• Other social, economic and environmental returns on the project should be developed
(i.e. net regional benefits). 
This final issue in particular involved considerable discussion and is expected to enable
the Indigenous representatives to be more proactive in how they deal with industry.
Thus Indigenous groups can get involved at an early stage with projects and with siting
SIAs in their area. This should enable them to be involved in their on-going management,
creating long term jobs and economic benefit to their communities. Reacting to industry
alone will never produce this outcome. Such an outcome has been found in other places
such as in Canada where Indigenous groups have formed economic development
partnerships in their region and realised significant long-term benefit (see Gibson, 2005).
The ultimate goal of this strategy is for Indigenous Native Title holders to become
proponents in partnership with a corporation to develop commercial extraction,
processing or manufacturing industry on their lands in a way that deliver net regional
Indigenous sustainable benefits, as well as delivering similar benefits for the wider region
as a whole. 
Conclusions 
There are three important aspects in the desire to change and make more effective the
process of the establishment of Strategic Industrial Areas in Western Australia, namely:
(1)The approach should provide a more efficient and effective use of the land, including
the State Government encouraging development where there are fewer constraints and
where synergies (including costs to the State) are optimised;
(2)Communities, including Indigenous communities, can see that developments are better
designed to leave a positive long term legacy of social, environmental and economic
benefit to the region and the State; and
(3)Industry proponents should be able to proceed more quickly and with greater
assurance about the future of their projects.
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